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PART X 


INTRODUCTION 








Cae Te Rene 
INTRODUCTION 


The state of theoretical development in the 
communication „—- organization interface has 
been such that no single, integrated body of 
literature has been accumulated; and that any 
really useful theory of communication in organ- 
izations must ultimately take into account the 
theories and empirical evidence of a wide range 
of pertinent conceptual tributaries. We have 
been restricted by a much too limited, sometimes 
Conluscd Concept of what communication is in 
organizations. We have been shackled with simi- 
larly unworkable and frequently unsystematic 
conceptions of organizations. 


- Lee Thayer (1967) 
The qeneral purpose of this study was to enlarge 
the understanding of the interface between transacting 
pesearch and development organizations and the process 
Snr ormari on transfer and diffusion within the scien— 
pxecac and technical communication system. The focus of 
this research was upon the utilization of interpersonal 
communication channels between transacting organizations 
Br ara with research and development projects under 


Varying and uncertain- project conditions- 


l Throughout this dissertation the symbol-e—-is 
used to denote that a relationship and common boundary 
exists between two variables. 





In the last two decades, as the rate of techno- 
local prodkBess and the need for innovation of new tech- 
noloqy has qrown and been recognized, increasing atten- 
tion and interest has been focused on the management of 
technical and intellectual resources in general and the 
management of research and development organizations in 
particular. Few topics in this area have received more 
attention then the process of information transfer, flov; 
and utilization among scientists and engineers conducting 
research and development. A review of the literature 
indicates that research on scientific and technical com- 
munication can be classified into two areas: (1) document- 
ed information and information-retrieval and, (2) "user" 
studies. The first of these areas of study is primarily 
concerned with formal publications and documented infor- 
mation and the processes enabling their dissemination, 
storage, indexing, and retrieval; while the latter is 
concerned with the manner in which scientists and engi- 
NAS AIM ty 011. thé existing communica Eron Ss Lema 

Rodas steal arena or LED esearchzeneneele, 
bocNDOCooUEeveded to problems that: concern formal publi-= 
cations and documented intormation. These formal commun- 
ication channels have been viewed by many (Committee or 


eli tetonas Technical Information; 1965. Abelssn, 1965) 





as synonomous with the transfer and exchange of informa- 
tion among scientists and engineers. Dramatic figures 
on the growth in the number of papers, abstracts, and 
journals (Sandek, 1967) have thoroughly emphasized the 
importance of computer/mechanical retrieval systems and 
the formal communication channels. 

A rtreview ol the literature; püublished reports; 
Pe AONA T Or e anda rhen e Sources allocatedrandi spent 
suggests that the formal channels of the scientific and 
technical communication system have, in the past, re- 
ceived by far the areatest amount of attention, emphasis, 
research, and resources/money (Federal Council For Science 
audcTeconnodoqv, 12645 National Science Foundation, 1966; 
mada, 19663 Dwansonz 1966). 

A limited but qrowing body of data has been col- 
Bee edsena publishedrthat xs directly concerned swith Ihe 
m navıor Anda litudes of scientists and engineers, and 
dith identi yind the- ulilization, LMportance.. and Antes 
Paige oF tne informal/interpersonal communication Chan= 
nes. Informal scientitic and technical communication 
channels are defined as those that involve person-to- 
person interactions or interpersonal modes of communica- 
tron. These include written memoranda or correspondence, 


teletype/telegram messages, telephone conversations, and 





face-to-face interactions. 

Studses ceonaucted by Glock anda. Menzel (19358977 
Allen (1966), Rosenbloom and Wolek (1967), and Graham 
and Wagner (1967) empirically found that both the formal 
and informal communication channels play important roles 
Imsche transter of technical information by scientists 
and engineers in research and development organizations. 
One of the important land surprising to many) findings 
of these studies has been the relative importance and 
reliance that scientists and engineers place on the var- 
Bere tht ormal/tmten personal communication channels. Zriese 
studies have shown that the informal channels are utilized 
in a majority of the communication instances by scientists 
and engineers and that many of their needs can only be 
met by utilization of these interpersonal channels. 

The systems approach as manifested by systems 
analysis, systems management, ana general systems re- 
search has resulted in a recognition that the numerous 
and varied channels of information transfer are all vi- 
gBoconmponeuts of a total seventific and technical coms 
munication system. <A systemic view of the information 
sengnacscandetcranstek process must embrace all the Coms 
ponents of the formal and informal communication channels, 
Menen rov Sons all the facilities, all the occasions 


and arrangements, and all the customs and norms of -an 








organization or discipline that determine how scientific 
and technical information is transmitted (Menzel, 1966, 
man" sca5vevocand GprpPrith, 19677 pS 1001). 

The objective of the user studies was to deter- 
mine empirically the manner in which the existing com- 
munvcatron system functións, 1.€6+, to examine and docu. 
ment the information-exchanging behavior of scientists 
and engineers in order to single out the features which 
make the means and occasions of information transfer 
wor zor ess able to meet the individual scientist's 
and engineer's needs (Menzel, 1959, pp. 417-418). These 
studies were limited to one aspect of the over-all proc- 
ess and system of technical communication. This one 
aspect was the determination of the means by which sub- 
pramtrPve nl ormatlion in science or technology; Originais 
üncsin a Specific organizational Setting, is acquired 
Aa to Use by scientists and engineers conducting 
research and development within that same organizational 
Setting or within another organrzetionel unit. 

These studles did nob examine or discuss the 
many "other" aspects of the over-all process of technical 
communication and other sorts of information which com- 
prise the total scientific information system. These 


"other" aspects include information or knowledge of 








schedules, budgets, or personnel; knowledge of technical, 
contractual administrative, and budgetary problems or 
constraints directly related to a research and develop- 
ment project or organization; or inter-organizational 
project relationships, problems and differences between 
transacting organizations (prime contractor, sub-contrac- 
tors/vendors, government/sponsor organization) of a 
common research and development project. 

It is paradoxical that a very limited amount of 
mphasıs, amtentllon and research Nas been focused on 
Giese örganı zarı onel]ly vital and required "other" procs 
esses of technical communication. These processes pose 
different requirements, questions, and answers of both 
individual scientists and engineers engaged in technical 
projects and of managers/directors of research and de- 
velopment projects. These "other" processes are of great 
Sanit icance o the effective functioning of-a technical 
organization and normally comprise a majority of the 
organizalional energy and effort expended between trans- 
acting organizations mutually engaged in a research and 
development project. 

The increased emphasis and resources/monies that 
both qovernment and private organizations have given to 


research and development projects and to the innovation 





of technology in recent years have resulted, however, in 
relatively little recognition of the significance, prob- 
lems, and utilization of informal/interpersonal communi- 
cation channels between the transacting technical organ- 
izations or units engaged in research and development 
Projects, Yet under conditions that include stringent 
contractual time constraints, limited and highly valued 
resources, and exponential increasing costs of facilities 
and personnel, the successful completion of a technical 
project from both an organizational and professional 
viewpoint is dependent on the effective and efficient 
ne oning and utilization of direct interaction end 
informal communication channels between the project 
transacting organizational entities. 

Shapero, in his discussion of the management of 
intellectual resources, suggests that there is a small 
but growing body of data that is directly concerned with 
the characteristics and behavior of research and develop- 
ment organizations and the way in which information is 
diffused and used in the scientific and technical commu- 
ys 

What is available suggests strongly that is is 

already possible to achieve substantial improve- 

ments in the management of the new world of one- 


öf=a-kindan by crude application of what IS avans 
able Ea o Suggests thatit should be poss rome 





in the near future to assemble and/or grow a 
cohesive and coherent body of relevant manage- 
ment knowledge (Shapero, 1969, p. 30). 


lnnunesagdT copo cof Study 

This study investigated the process of inter- 
erganızsatıonal communication by examiñning the utilization 
SE mrerpersonalkecmmunication channels between transe 
acting organizations mutually engaged in research and 
development projects and by treating each transacting 
Cia nization as a communication entity. "It focused on 
Bir Sorganızat Lonal importance of direct interaction 
through the informal/interpersonal channels and their 
utilization in the over-all or total process of scientif- 
Persona). technical communications., Thus study dad not ers 
amine intra-orqanization communication nor investigate 
the communication behavior of individual scientists and 
engineers and their means of transfering technical in- 
formation from one to another as previous user studies 
have done. 

The major premise of this study was that the 
Mia lazation of tnterpersonal communication channels be- 
tween the transacting organizations mutually engaged in 
a research and development project is directly related 
to varying project conditions and project uncertainties. 


It attempted to answer the following questions: Is the 








l0 


frequency of communication channel utilization between 
project organizations a function of unforeseen project 
difficulties? When project difficulties and uncertain- 
ties arise are there differences/similarities in the 
utilization of the various interpersonal communication 
channels? Does the determinability and complexity of 
plaesproducts- or services thot are che mutual concern ce 
- M rausae Phg orüsemr2zeblonsvattect the Erequeney oc 
Communication channel usage? Is channel utilization be- 
tween transactinq organizations related to the nature 
and chapdgcterrsvics'of prevrous or prior unter -örganı- 
zational relationships? 

Two separate research and development projects 
were examined. One project involved the following trans- 
aerea” reclinical organizations: A large Industrial Rev 
prime contractor, several sub-contractors/vendors and a 
government sponsoring and monitoring agency. The second 
project involved a medium size, non-profit prime organ- 
ization and several sub-contractor and vendor organiza- 
CLONS a 

Data from Lhe archival business and adminis!ra- 
tive records of the prime organizations concerned with 
each respective project were used to compile descriptive 


Sails ties tama daraphic presentations and measures of Tre 
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utilization of interpersonal communication channels be- 
EWweem ume transacting organizations of each project. 

Data from project histories obtained by interviews with 
project directors and technical managers were used to 
derive and designate periods of uncertainties; deter- 
minability and complexity of products or services between 
organizations; and the nature and characteristics of re- 
lationships between the transacting organizations. 

The frequency and utilization of each communica- 
tion channel were related to the varying project condi- 
tions to determine the relationships between these major 
variables. Various tests of the relationships were con- 
merced fOr purposes ol analysis, evaluation, and Clarif. 
cation of the compiled data, 

Organization of Study 

This dissertation 18 organized into five parts: 
gusEoductmsons background and theoretical development re- 
search desian and methodology; analysis and examination 
of interpersonal communication channel behavior; and 
SUMMA. discussion, and conc lus Lone 

Pope ISOUnspolst'otvtwosrelevantedgtecmcure- ums 
ters which provide a background and framework for the 
remainder of this study. Chapter Two discusses the sci- 


entific and technical informal/interpersonal communication 








12 


channels and examines the research relevant to the utili- 
zation of these channels by individual scientists and 
engineers. Chapter Three involves an extensive discus- 
sion of the literature relating to the basic character- 
istics and communicative capabilities of the informal/ 
interpersonal channels. This develops a framework from 
which the remainder of the study can be viewed. 

Part TIT translates this framework and back- 
ground of interpersonal communication into a set of 
workable hypotheses and discusses the research design. 
Chapter Four specifically states and discusses the basic 
and supporting hypotheses of the study. Chapter Five 
presents an extensive discussion of the basic research 
el = ram? and methods used (to collect the data and measure 
the variables studied. Statistical methods to be used 
are identified and the reasons for their selection are 
indicated. In Chapter Six the sample is introduced. 

The characteristics of the sample are presented with a 
particular emphasis on the differences between the two 
Projects and their respective transacting organizations: 

Paro IV contains Mena Llysls ot the datas-comp 
tor Seven basically explores the question: Is the utili- 
zation of interpersonal communication channels between 


the prime and sub organizations of a research and devel- 
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ouem eyecEsdunctron ef uncertainties arising From 
Meee emer ene ep e1ed project problems- The first 
Supporting hypothesis is intensively analyzed and exam- 
ined. Chapter Eight explores two different questions 
Begardind types of uncertainties or factors which rne 
fluence and affect the degree of total interpersonal 
channel utilization between transacting sets of organi- 
zations. The two types of uncertainties or factors are 
measured and analyzed in terms of the second and third 
supporting hypotheses. 

In the final part, composed of Chapter Nine, the 
results and conclusions of the study are summarized. 
These results or findings are then used, along with the- 
Ory end data from other research, to present a general 
theoretical explanation or framework of the reduction 
OUNCE r alint through tre utilization of interpersonal 
communication channels. The chapter closes with a dis- 
cussion of the implications of this research and sugges- 


one Or TuUriner research: 








PART II 


BACKGROUND AND THEORETICAL DEVELOPMENT 


14 
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PAR IE 


BACKGROUND AND THEORETICAL DEVELOPMENT 


Tne Wwwo chapters na this section provide a Fran 
vorksfor the remainder of this study: The subject orf 
this study spans several areas and topics which are rel- 
evant to inter-organizational communication between re- 
search and development/technical organizations. Within 
this broad span there is no single area or body of lit- 
eppure Ghat coirncldges directly with the subject. o£& B» 
Sud. "There as one body of literature concerned with 
the use of the formal and informal/interpersonal communi- 
cation channels by scientists and engineers engaged in 
research and development. This literature has concen- 
rated on the means utilized in meeting the technical 
Som munleation needs of these individual scientists and 
engineers. There is a second broad body of literature 
ee ttered throuqnoulr thie Frelds’ of anthropology, cohimunse 
Rallo theory, “information: theory. .linqusisties, semantien 
Seed! Doychology, anda sociology which 1s concerned wiih 
Mie comuwnijive transfterence of meaning, capacities, and 
communicative capabilities/dimensions of the interpersonal 
cGommunrcstron channels, 


Chapter Two discusses the research literature on 


E 





l6 


the informal/interpersonal communication channels of the 
scientific and technical communication system. Chapter 
Three presents a framework from which to view the com- 
municative capacities and cognitive capabilities of the 
informal/interpersonal channels. Together the two chap- 
ters develop a background and theoretical basis for the 
study Of interpersonal information channel utilization 
between transacting organizations of a research and 


development project. 





CHAPTER TWO 


INTERPERSONAT/TNFORMAT, COMMUNICATION OF SCIENTIFIC AND 


BECHNICAL. TNEORMATION, A REVIEW OF THE RELEVANT LITERATURE 


imece is ca terge' body of litecraturershat ors cone 
corned with formal communication channels and their uti- 
lization by scientists and engineers. There is also a 
limited but arowing body of knowledge concerned with 
utilization of the channels of communication employed by 
Scientists and engineers relative to their research and 
development activities. While the latter literature has 
concentrated on the investigation of the communication 
pneed- csndemérthods of individus! $Serentrsts and fengi neers, 
it has also developed a limited amount of information 
relevant to inter-organizational communications. 

In the exploration of the communication channels 
in this study, each transacting research and development 
organization was treated as a communication entity. But 
mecs ordqenizetilons do not, in reality, communicate and 
interact with one another as entities. It is the re- 
uorch direclors and managers, the key scientists and 
engineers of each project who interact and communicate 
with one another in this inter-organizational communica- 


tion process. It is the scientists and engineers who 


dr 
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function as the transmitters and receivers, the encoders 
and decoders, and the filtering devices for the organi- 
zational entities they represent. Therefore, the body 
of knowledge that pertains to the individual scientific 
and technical communication needs of scientists and 
engineers was reviewed. 
Ee Viewcor the Technical Communication Process 

Chapter One briefly discussed those studies con- 
cerned with communication experiences and needs of sci- 
entists and engineers. As was pointed out, it has not 
been until the last decade or so that research emphasis 
has been placed on the interpersonal or informal chan- 
mels of communication as well as the formal channels. 
PiersySstemle view of Scientific and technical, communı- 
cation necessarily requires comprehension of the total 
Communication system or processes: 

Sho+sesc rent br ie vando  ceGhn lea rComnunit cau om 

Syo teem- rso the totality or publi ations; tacili: 

ties, occasions, organizational arrangements, 

awd customs which-affectthedirec t or indirect 

transmission of information among scientists 

and engineers. It encompases both the formal 

and informal channels of communication (Glock 

and. Menze 1.110952 ,709.275=25), 

Woe ame ra Vevey dre COP Ora the Selena ©. ito 


mation Exchange Project of the American Psychological 


Association, viewed the exchange of technical information 
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as a System of Social interaction among scientists- and 
espoused that information transmission and exchange 
within a discipline evolves in an orderly manner. He 
recognized the social, economic, and dynamic dimensions 
of the system and the special relevance of formal and 
interpersonal/informal channels of communication to 
Ebs-ccdvnamaes (Garvey “and Griffith, 1967, -p. 1011). 

Rosenbloom and Wolek (1967) also found that it 
is essential to view the process of scientific and tech- 
nical information process as a systemic process: 

Although the informal channels may appear to be 

haphazard and perhaps inefficient, it seems more 

useful to recognize them as a natural function- 
ing of a highly sophisticated and well structured 

Social system. Hence, a systematic view of the 

process of information transfer must embrace both 

its formal and informal components (p. 124). 

The latter body of literature describing the im- 
portance and role of the informal/interpersonal channels 
to individual scientists and engineers and the interface 
semchrisoroleowsth the total) technical communication sys- 
tem is most relevant to the questions asked in the study 
Beromnted here... AS was pointed out Garlier, this study 
-Zmineg he utilization of. the interpersonal or informal 
communication channels between the scientific and tech- 


nical organizations mutually engaged in a research and 


development project. For the purposes of this study in- 
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formal or interpersonal communication channels were 
defined as those channels that involve personal inter- 
actions. The channels examined were written correspond- 
ence or memoranda, teletype/telegram messages, telephone 
conversations, and face-to-face interaction. The impor- 
a eatur e jor informal and interpersonal contacts is 
that they involve person-to-person interactions and it 
is with these interpersonal interactions between scien- 
tists and engineers representing transacting organiza- 
lens tes alresearech and development project that EniS 


study was directly concerned. 


enter personal/Informal Communication in the Technical 
nformatıon Syo tem 


There is now a limited amount of documentation 
a7 22 1,21959: Halbert and Ackoff 19595 Orr. Coyl1. esas 
1964; Auerbach, 1965; Alien, 1966; Rosenbloom and Wolek, 
967; Graham, 1967) for the great role played by informal, 
unplanned, person-to-person communication in the experi- 
ences of scientists and engineers, often in ways that 
Meee their work viloall!v.. One of the eariy studies 
which encouraged further research on interpersonal com- 
munication channels was the study by Halbert and Ackoff 
(1959). This operations research study of the scientific 


activity of 1500 chemists reported the following percents 
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of time spent by them in communication during working 


hours: 
written, published 4.8 percent 
written, unpublished 9.0 percent 
oral, non-discussion 8.9 percent 
general discussion 10.0 percent 


The importance of interpersonal communication channels 
is clearly evident, as it shows that 27.9 percent of the 
scientist's working time was spent on informal/inter- 
personal scientific communications. 
Other early studies which found that interper- 
sonal communication was an important and vital process 
to scientists and engineers were Bernal (1959), Fishenden 
SS), Glass and Norwood (1959), and Herner (1959). 
These studies demonstrated qualitatively the importance 
of oral communication for acquiring needed information 
and for learning of work of major Significance. A heavy 
reliance on verbal communication with scientists working 
mna own-areas or fields or research was prevalent: 
In a study of communication in the biomedical 
Tetons. Mig tag and Payne (1962) found that The mbeps 
personal channels of communication played the most im- 
portant role in the transfer and exchange of scientific 


informarlon.. they concluded that "..oral communicatrPons 
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and correspondence constitute the fundamental, most 
powerful, immediate, and effective means of converying 
ona lona setentific and professional worlds 
They went on to say that methods of personal communica- 
tion are perhaps the dominant factors in the rapid post- 
war advancement of research and development. 

There have been a small number of other studies 
conducted which examine the use of the formal and in- 
formal communication channels by individual scientists 
and engineers. Four of these studies are briefly re- 
viewed below. These four studies were selected because 
of the research methods and techniques used, and the 
size, comprehensiveness and characteristics of their 
samples. 

The Menzel explorative study of 1958 was one of 
the first studies to attempt a comprehensive exploration 
er "the total exchange and flow of Scientific information 
among research and development scientists. The Menzel 
study developed numerous data from the interviews of 77 
ete it unwbubulaeted then results in various Forms“, 
The Menzel data most relevant to this dissertation are 
those dealing with the channels of communication re- 
quired and used by scientists to keep them informed of 


scientific developments. The data were broken down into 
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Channels of publivcadtions, meetings, conferences, reprints; 
newsletters and personal communications with the results 
revealing the following usage: 
Informal - interpersonal channels 55 percent 
Formal - document based channels 45 percent 
(Menzel, 1958. D. 5599 
The second study (Auerbach, 1965) examined how 
scientists and engineers acquire and utilize technical 
information in the performance of their tasks.  Face-to- 
face interviews were conducted with 1375 scientists and 
engineers engaged in research and development work for 
the Department of Defense. The Auerbach analysis un- 
fortunately was not carried through to an integrated in- 
terpretation but does provide long listings of individual 
findings and uninterpreted data. From Auerbach findings 
and data the following sources of information used to 
accomplish tasks by scientists and engineers were iden- 
tified: 
Informal - interpersonal channels 59 percent 
Formal - document based channels 45 percent 
(Auerbach. 5196 544 phen alee) 3-1 oe 
The third study (Rosenbloom and Wolek, 1967) was 
an empirical descriptive study of the information behav- 


ior patterns of 3200 scientists and engineers in research 
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and development organizations. Their data reveal that 
engineers and scientists use sources outside the organi- 
zation in an amount almost equal to sources within their 
own organization. The reported uses of scientific and 
technical communication channels were: 

Informal - interpersonal channels 55 percent 

Formal - document based channels 45 percent 

(Rosenbloom and Wolek, 1967). 

The fourth study (Graham and Wagner, 1967) exam- 
ined the functions and problems of informal scientific 
OORE c nni Calic ommuni Cation Dy interviewing 326 managert 
of research operations in research and development organ- 
izations. According to the response of their sample of 
research leaders; most scientists and research engineers 
Peansmit a substantial portion of thelr scientific rne 
formation through interpersonal channels. Their methods 
range from direct, personal conversations and phone calls, 


through meetings and conferences, to memoranda and corre- 


PBendemee. The. results were: 
leone ce Tuoberpoceonel-ccbsnmels od eye crm 
Formal - document based channels 46 percent 


(Graham and Wagner, 1967, p. 69). 


Compiling the data taken from the four studies 


Suowedsthat che interpersonalsor informal channels play a 








25 


fundamental and important role and are utilized by indi- 
vidual) Selentists and engineers in a majority of the 
instances in their daily information obtaining activi- 
ties. The interpersonal channels of the scientific and 
technical communication system are considered by the 
professionals as the primary channels and of the greatest 
importance to their successful accomplishment of research 
and development tasks. Table 2-1 details the pertinent 
data of the four studies. The mean of these four studies 
Was: 

Informal - interpersonal channels 95 percent 

Formal channels 45 percent 

Particularly relevant to the process «Gof interpol: 
sonal communications between organizations is the fourth 
study (Graham and Wagner, 1967) discussed above. This 
study examined individual communication behavior and pat- 
terns of research project managers and research leaders. 
This sample of research leaders showed that they utilize 
the interpersonal channels in a majority of the instances 
of technical communication and that this is the natural 
mode of their communication behavior and process, — 'Often- 
times we cannot help but communicate informally; it comes 
mo urali e (Graham and Zavala, 1967. ps 39). Tt Xs 


these same research leaders and managers who represent 
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Table 2-1 


Four Studies Showing The Utilization of The Formal 
And Informal Communication Channels By Scientists 
And Engineers 





Communication Channel 





Etsy Sample Usage? 

Informal Formal 

Menzel (1958) 77 scientists 55% 15% 

Auerbach (1965) 1375 scientists 5% 45% 

Rosenbloom and 2 OO Setentises 55% 45% 

Wolek (1967) and engineers 

Graham and 326 managers of 56% 44% 

Wagner (19067) research and de- 


velopment projects 





Arithmetic average of all data 55% 45% 








abelin1t1on of the formal. and. informal communication 
Ano Mero 1 accordance with these found in Chapter 
Ones 


A .— = 
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organizational entities and do much of the communicating 
between research and development organizations. The 
fundamental importance they place on the interpersonal 
channels when acting as individual information seekers 
extends and carries over as a natural function when re- 
presenting interacting project organizations. It is 
is Iinter-organı zatıonal interaction by means of the 
interpersonal channels that the study reported in this 
dissertation examined. 

The user studies also suggest that the essential 
function performed by the interpersonal/informal chan- 
nels for individual scientists and engineers is the ex- 
change of 2doas with other professionals to solve mutual 
research problems and to solve situations which can cause 
we ertainty and stress, This function directly relates 
the major premise of this study which is: the utiliza= 
tion of interpersonal communication channels between the 


transactina organizations engaged in a research and de- 


velopment project is directly related to the varying 
pucdectocomdpbdtienscanmd project. uncerteintieos;. "The vare 
Malos "project conditions and project uncertainties” 


which were investigated are similar, if not synonomous, 
with the "research problems and uncertain stress situa- 


ons" referred to above; 
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Table 2-2 shows the percentages of mentions of 
values by 326 research project leaders when asked: "In 
what way are informal communications essential to the 
maoan ler- of, scientific and technical information?" The 
data shows that 39 percent view "saving time in solving 
a problem" as the greatest value, 20 percent believe 
"obtaining help in solving a problem" is the greatest 
value of the interpersonal channels, and 3 percent view 
"learning of failures and negative results" as the great- 
est value. Hy qrouping these three values together into 
a general "problem or uncertainty" category, the data 
EN al, thar/eompereent or the research. Jleaderss view-the 
function of problem solving and awareness of failures 
as the most essential function to scientists and engi- 
neers performed by interpersonal communications (Graham 
and Wagner, 1967, p. 78). 

Similarly, Rosenbloom and Wolek (1967) found 
that when an engineer or scientist considers himself 
rolalively inexperienced with the scientific or techno- 
loqical problem context within which the information a- 
ses. Ne 1s more lmkély. to use interpersonal or antormad 
communication sources and channels. Graham and Zavala 
(1967) found that, often, research leaders and managers 


of research and development projects cannot help but 
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Table 2-2 


Ways In Which Interpersonal Communications Are Essential 
ho The Transiíer of Scientific and Technical Information 
By escarcha Managers sand (Researen Leaders 





Sample, N = 326 Research Managers and Research Leaders 


Mentions of Value 


ways Percent* 
Rs aye time ln solving a problem 39 
To learn about current research 25 
To obtain help in solving a problem 20 
To become aware of unpublished work 19 
Ta earn about detaliscor a “study po 
To learn about new ideas 13 
Moraes ther a variety Of information 10 


ona COPIC 


To assist in finding published 6 
information 


To keep aware of what is published B 

To learn of failures and negative 3 
e A 

tcan researchers 3 

To save money in solving a problem 2 





Sources Scala and wagner, 1967 


*Adds to more than 100% since more than one mention of 
Value given by some project leader. 
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communicate informally through the interpersonal chan- 
nels; it gives them reinforcement on their own thinking. 
A scientist or engineer may get an immediate answer to 
nuepbPoblem or he may-try out something to See if it will 
be "shot down." Interpersonal communications allows one 
Eon lead p amotierado-rhings nesxther conl 
poessbones.oc4avola and Graham suggest that: 
nsus donc sorEeererycalouespcoRs. Lic 
delincation of concepts or points of view re- 
Sult m aL recta terac tion nor more than 
one mind. Also, a scientist or engineer cannot 
always find a colleague at his own organization 
who is interested in his problem. Therefore, he 
attepds meetings. or employs other channels of in- 
formal -communication in order tounberactowrth 
such peers. Such exchanges of ideas with other 
comme went researchers can aid a man who is block- 
caren Ssolvina” a research problem (1967, p. 39). 
The relevance of the use of the interpersonal/in- 
formal channels by scientists and engineers is illuminat- 
ed when integrated with studies showing measures of re- 
search creativity, productivity, and motivation related 
to communication channels. An especially important func- 
Bru oppesns (to che is *Contributrton Lo tne. development qud 
Svea Ola i'w ideas te Innovation and creativity. "New 
ideas are the tapers that light off new research efforts 
and provide the theoretical guidelines for scientific ad- 


vances. There are numerous findings in the literature indi- 


cating that personal contact is of overriding importance for 
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industrial innovation" (Gloege and Graham, 1967, p. 21). 

Menzel (1959) found that useful information ob- 
tained "accidentally" and the unplanned acquisition of 
information are primarily transmitted through the inter- 
personal/informal channels and that this personal inter- 
arion is also vital to the kindling of enthusiasm and 
innovation. Menzel concluded that the formal means of 
communication serve the scientist most efficiently when 
he knows precisely what he is looking for. But when it 
comes to bringing scientists together with information 
the significance of which to their own work they have 
not anticipated; when it comes to pushing out the fron- 
tiers, it may be that the system of informal communica- 
tion is as reliable a mechanism as one can Geb 19597 
ieee). 

Glass and Norwood (1959) reported that the major- 
ity of scientists they studied indicated casual conver- 
sation as the most frequent source of information about 
tasks important to the development and progress of their 
Sym ideas (pp. 196-197). Similarly, Pelz and Andrews 
(1966) found that frequent interpersonal interaction 
and communication with other scientists is an effective 
contributor to a researcher's effectiveness and creativity. 


Frequent interpersonal communication with colleagues and 
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other professionals provides new ideas - jostling a man 
auto chas old ways sor thanking about things (ps 52). 
Shilling, Bernard and Tyson (1964) found higher 
research productivity in research and development organ- 
izations which permit unrestricted use of long distance 
telephone facilities and encourage travel and visits to 
ales organizations than 2n organizations which establish 
more restrictive interpersonal communication policies. 
The increased frequency of interpersonal interaction 
through the use of the informal communication channels 
of telephone conversations and face-to-face interactions 
results in higher research productivity.  Pelz and Andrews 
(1966), using multiple measures of research productivity, 
found that among basic research scientists, development 
and applied research scientists, and engineers; those 
who have relatively frequent interpersonal interactions 
tend to perform at higher levels than those who utilize 
the informal channels to a lesser degree. Similarly, 
Parker, Linawood and Paisley (1968) found that when com- 
paring both the use of formal media channels and informal/ 
iMieet personal Sources, the use cf. Informal screntifrc and 
technical communication is the strongest single predictor 
er research productivity of Scientists. Their data pro= 


vide support for the argument that costs of interpersonal 
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communication ¡channels such as telephone calls, travel 
eo mecrkunge and visits, respectively, to-other research 
and development orqanizations can be justified as likely 
to increase research productivity. 

Related to the importance of interpersonal com- 
munications for creativity and research productivity is 
the motivating effect on research efforts produced by 
informal exchanges of ideas and information. The curios- 
ity that leads to intense research activity frequently 
Mes ts, basis In previous interpersonal communications. 
Bondi (1962) stated that it is only by personal talk 
between research professionals that unformed ideas can 
travel from one person into another, and that the moti- 
vation for different approaches to problems and research 
can be communicated and discussed. It is only by talk- 
mag, that the scientist can discover which point of his 
eperoech that is so clear to himself is particularly uns 
acceptable to others. Graham (1967) hypothesized that 
one of the most important values of informal communica- 
mens. 16 Science and technology is its ability to moti- 
vate researchers. His data showed that most researchers 
(about 70 percent) value interpersonal communication 
very highly for its motivating influence. Only 22 per- 


cent felt that formal communications are more important 
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motiva cional seimulioCp. 1197. 
Summary 

A review was made of the research "user studies" 
concerned with the scientific and technical communica- 
tion system - studies showing the communication behavior 
Parterns of individual scientists and engineers. Some 
have viewed the communication behavior of professionals 
as a total system, and have examined the utilization of 
both the formal and the informal or interpersonal chan- 
nels of communication by both research scientists and 
engineers., This literature has concentrated on the 
communication behavior of individual scientists and en- 
gineers. 

Four of these studies were reviewed and the re- 
sults suggest that the interpersonal channels of commun- 
Enon play the most amportant role in, the transfer and 
exchange of technical information and that interpersonal 
teractions constitute the fundamental, most powerful, 
immediate, &nd oífective means of conveying information 
in the scientific and professional world. One study 
which sampled research project managers and research 
leaders revealed that they utilize the interpersonal 
ensnnels in à majority of the instances of technical 


communication and that this 2S a natural function in 
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their basic communication behavior patterns. Accordingly, 
it is these same research leaders and managers who repre- 

sent and interact for organizational entities when commun- 
cating by means of the interpersonal channels between or- 

ganizations. 

These studies also suggest that the interpersonal 
channels perform several essential functions for individ- 
ual scientists and engineers., One of these functions is 
the exchange of ideas with other scientists and engineers 
to solve mutual research problems and situations which 
can cause uncertainty and stress. These functions relate 
directly with the variables of project conditions and 
project uncertainties which will be investigated in this 
dissertation. Other relevant functions performed by the 
use of interpersonal channels is their contribution to 
anoreased research creativity, innovation, productiva ty 
and motivation behavior by individual research scientists 
and engineers. 

Nowhere in the literature was found an attempt 
pousystemalically examine the 1inter-organizational com- 
munication behavior between transacting research and de- 
velopment organizations utilizing the interpersonal chan- 
nels of communication. While the fundamental work in 


Scientific and technical communication theory has advocated 
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the total systems approach, almost all of the emphasis 
has been on the communication behavior and patterns of 
individual scientists and engineers. There has been 
almost no research conducted on the other vital and im- 


portant processes of the total communication system. 
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CHAPTER THREE 


PNTERPERSONAI COMMUNICATION CHANNELS — THEIR 


PIMI TATLONS S CAPACITIES SMAND CAPABILITIES 


A framework for the study of the fundamental 
characteristics of the different levels of interpersonal 
communications described in the remainder of this disser- 
tation is presented in this chapter. Chapters One and 
Two introduced and briefly described the four channels 
which comprise interpersonal communications. This chap- 
ter will examine from a theoretical viewpoint these four 
channels and develop a basis for the measurement and 
smalvsıs,.ın Part IV, of the use of “these channels in 
relation to project uncertainties and ‘conditions. 

Communication comes from the Latin word communi- 
Salte.) common. When we communicate wer are trying to 
SotoaoltiSi a commonness swith someone.» That 15, weware 
anda tO impart information, an idea, or an attitude.... 
"the essence of communication is getting the receiver 
anche Sender tuned together for a particular massage" 
Ceni amm, 1954, ps. 3). The definitions of communication 
are as numerous as the many areas of research which ex- 
plore and investigate the communication processes.  Math- 
ematical and statistical communication theory, sociology, 
psychology, linguistics, semantics, semiotics, and organ- 


un 
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ization behavior, to name but a few, have all made impor- 
mit Cemeritbutions. EO human communication theory. And, 
all have modified definitions of the term communication 
according to the purposes of their areas of interest. 
Bnecabove définition, however, is an adequate general 
working definition as it includes the basic ideas which 
the above areas normally emphasize. 

When persons interact and communicate they are 
trying to establish a "commonness" with each other, an 
understanding of true meaning, a co-orientation with one 
another. Effective communication requires that the state 
of material in the final stage be like that put in at the 
beginning.  "Períect correspondence is unattainable in 
Beal late, OJ course, but it may help. to be aware of the 
need for efforts toward transmitting concepts from sender 
to receiver which are as unchanged as possible" (Kolasa, 
1968, p. 280). Misunderstanding, to some degree, is al- 
ways present in the communication process. If one views 
the different channels available and the inherent limi- 
Peron: dj! Capabilities of each channel, it is small 
wonder that every attempt to communicate results in at 
least a partial misunderstanding. 

Not all data or messages can be considered infor- 


mation. Thayer (1967) has made a useful distinction 
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between data and information and suggests that the event 
Gr Occurrence of consciously or unconsciously ascribing 
meaning or significance to raw sensory data and thus of 
converting it to information is the process of communica- 
tion. MacKay has pointed out that...."a message provides 
Emrormatlilon only insofar as it reduces uncertainty, and 
the amount of information is determined by the amount 
the uncertainty is reduced by the message" (1964, p. 172). 
Hymes (1967) suggests that communication is the 
basic metaphor in the human interpretation of experience, 
and anything may count as communicative, if a person 
mikes rt so. li is Common in our society, however, "to 
assume that words are the only means of communication, 
whereas commonplace silent actions are not interpreted 
as having communicative value. The fact that words are 
sounds referring to ideas or events is frequently over- 
looked altogether and often is never recognized. In the 
act of speakinq or writing, words are invested in men's 
minds with substance and body, so that words often be- 
come "things" in themselves. 
Four Channels of Interpersonal Communication - Concept 
of Richness 
If we communicate not only words but by words 


another means, what, then, is the total process by 
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which individuals communicate with one another? It is 
with this question that the remainder of this chapter 
deals. Interpersonal interaction and communication can 
occur, basically, by means of written messages or corre- 
spondence, verbal language, or by direct face-to-face 
interaction. The written or printed word, transmitted 

| menoranda, correspondence, teleqraph or teletype; xor 
in any other way; the spoken word, either by face-to-face 
interaction, telephone, radio, or tape recordings - these 
E ne obvious and common forms of interpersonal Come 
munication. In addition are also other, less common, 
Forms of communication. Variations an pitch inf leetion, 
loudness, and rate of speech furnish emphasis and vary- 
ing meaninas to verbal language. Thus, by pausing at the 
proper place and using the proper pitch inflection a sen- 
tence like, "Woman without her man is a beast" can be 
spoken so that the listener understands it to mean some- 
ein about. woman's need for a man,-or with different 
pances- and infIécctions to imply that Ib, means something 
about man's need for woman (Borman, et al, 1969, p. 140). 
Because visual stimuli are absent, telephoned messages 
gre heavily dependent upon pauses, inflections, and the 
quality of the voice. 


A symbolic movement or gesture such as a nod or 
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a wink, a facial expression, the posture and body move- 
ment of the communicator, the development of the body 
use les, and the appearance otf the person revealed by 
the clothing and hairdress - all of these are means which 
convey information. Although gestures and facial expres- 
sions are filtered out of messages transmitted by tele- 
phone or radio, they are a part of face-to-face inter- 
action. ‚The person who sits Slouched in his chair at a 
meeting, doodling on the pad before him, apparently un- 
aware of the discussion, is sending a nonverbal message 
to the others. AS with vocal inflections, the receiver 
tends to believe the gesture rather than the word. If 
a person leans his face in his hand with a Sigh and says 
with a bored expression, "I am very excited about the 
new line," his listeners are not likely to believe him. 
For the purposes of this study, interpersonal 
communication between organizations, initiated and accom- 
plished through research scientists and engineers, was 
viewed and examined in terms of four channels: written 
correspondence, teletype/telegram messages, telephone 
Gonversations, and face-to-face interaction. The term 
and concept of "richness of communication" was used in 
conjunction with and to describe and analyze the four 


different interpersonal channels. Richness of communica- 
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tion pertains to, basically, two characteristics of the 
interpersonal communication channels. First, it relates 
to the technical and mathematical capacities inherent in 
the four channels. This characteristic includes the lim- 
its of symbol transmission, the speed by which the chan- 
nel can transmit and exchange information, the technical 
Capacities, noise to signal and distrotion ratios, number 
of coding processes available, and the mathematical ca- 
pacities not concerned with meaning. The second inherent 
ehsracreristie relates (to the’ capabi lity of the channel 
to communicate true meaning. This includes the feedback 
capabilities, the ahility to separate unintended meaning 
and cognition from the intended meaning, and the capabil- 
ity to attain co-orientation and perfect correspondence 
between sender and receiver. Together, these two capa- 
bilities or characteristics form a diScriminate measure 
erwrIchness of communication. 

Examinq the four interpersonal channels investi- 
qated in this study by ranking them on a scale of in- 
@eea ing richness, the lowest oor least rich channel would 
be written correspondence or memoranda. And in the se- 
quence of increasing richness, the channels would be 
teletype/telegram messages, telephone conversations, and 


face-to-face interaction; with the face-to-face channel 
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e img ne richest of the foure. In Part IV, these four 
interpersonal channels will be examined utilizing this 
richness concept, and investigating the relationship of 
richness to the variables of project problems, uncertain- 
miles, and varying project conditions. 
Br oretical Framework tor Concept of Richness 

Linquistics has shown that,the three principal 
elements of a language are the phoneme (sounds), morphene 
(words), and syntax (patterns or grammar). Sounds are 
limited in number, whereas words are limited only by the 
possible patterned combinations of sounds. By them- 
A es. words are neutral. In patterns or grammar, on 
me other had, words take on all sorts ot more complex 
types of meanings (Fodor, Jenkins, Saporta, 1967). The 
language of a message, then, is a set of signals that 
must be perceived by the receiver on the reception of 
the incoming signals and evaluated, which also involves 
memory and the retention of past experiences as well as 


Qeer ion making. he sender of a written correspondence 


or a telct e 





message yeodit lescanser orseymbols.ny Only 





one codification system (written language) and is unable 
to instantaneously validate the interpretation of his 
message and the different meanings that words can take 


various Contexts, 
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The shortcomings of this type of single codifica- 
tion has been studied by semanticists in their concern 
with the meaning of words in various contexts.  Hayakawa 
(1964) and Rapoport (1962) have stated that meanings of 
hauymuüdge are semantic reactions that take place In people. 
A language is therefore not just the sounds and the spell- 
mide. but more importantly the whole repertory ef seman= 
tic reactions which the sounds and spellings produce in 
those who speak and understand the language. The seman- 
fees: goes further than the Aristotelian. logician.» To 
him words and assertions have meaning only if they are 
related to the operational experiences of the referents. 
In other words, communication between coding systems, 
without complete knowledge on the part of the communica- 
tors of the other's coding system, introduces the reality 
that part of the semantic-information content of the 
message will be lost, as Cherry (1957) relates: 

The semantic-information content of a statement 

(mite aneludes ult that rs logically implicit 

in that statement) is available only insofar as 

(he tutos of "he language system are known. (p.276). 
The written correspondence and the teletype/telegram chan- 
nels, with only one codification system available, there- 
fore, are not as rich a channel as those with multiple 
coding and instantaneous feedback systems available. 


Teletype/telegram channels are, however, richer than ordi- 
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Dary written correspondence or memoranda because of the 
Speed capacity of the channel and capability to exchange 
NEcedback at a faster rate; 

Verbal communication, however, does have multiple 
coding and feedback systems which add meaning and capac- 
ity efficiency (richness) to these channels. Variations 
in vocal inflection, loudness patterns, and the rate of 
Speech are an integral part of the verbal communication 
process. Receivers of a verbal message can interpret and 
validate the sender's sincerity, intent, emotion, and at- 
titude from clues contained in the way the words are 
Spoken. Often, receivers believe the manner rather than 
Piewmatcer. If is not difficult, in the course of a 
telephone conversation, to say, "You should see my new 
office spaces, wow!" in such a way that the receiver may 
interpret the message as meaning: The sender thinks the 
new office is especially spacious and luxurious. Nor is 
HAli ficult to soy the very same words in such a way 
that the receiver decided the sender thinks the new of- 
fice is extremely small or unsuitable to work in. 

These qualiztros of verbal communication. have been 
Studied extensively by descriptive linguists. They be- 
lieve that there are identifiable vocal phenomena that 


accompany the stream of speech, which, because of a limited 
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or unique distribution, cannot be analyzed as being part 
EB hnosphaonemrc or morphological structure of language. 
The systematic observation of these phenomena has led to 
their classification as paralanguage - or voice quality 
and vocalization. This classification represents the 
sender's conutrol of the overall or background characters 
istics of the voice. This would include the sender's 
Ecmrol- of articulation, tempo, intensity, quantity, prtch 
height, and pitch range. When any of these is used in 
amounts differing from normal, the receiver is quite a- 
ware that something unusual has occurred (Markel, 1963, 
De 32). 

The advantages of verbal communication over 
written channels have been rocognized by writers through- 
out the years. Isocrates declared...."none of the things 
that are done with intelligence are done without the aid 
SENEC DOech';- and Francis Bacon stated orten thab...."rt 
is better to deal by speech than by letter". When a 
person has expressed an idea in words to another, a re- 
SONNEN D 56 meoseszarı iv expected. “And this reaction con- 
Ewbputes to clariíy, extend, or alter the original idea. 


This instantaneous reaction between the sender and the 


Bee iver is not possible in written correspondence or 
Nel pe messages but as possible in telephone conversas 
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tions and face-to-face interactions. Feedback, therefore, 
Meters to the process of correction through incorporation 
of information about effects achieved. When a person 
perceives the results produced by his own actions, the 
information so derived will influence subsequent actions. 
Feedback of information thus becomes a steering device 
upon which learning and the correction of errors and mis- 
understandings are based (Weiner, 1948, 1950). 

The advantages of instantaneous feedback, avail- 
able only through the verbal and face-to-face channels, 
have been studied and suggested by semioticists. The 
process of updating involves feedback which relates rep- 
resentation and reality. When an event X is not immedi- 
ately available for purposes of updating reference, when 
feedback is delayed, there is obviously a source of po- 
tential and serious disabling with respect to achieving 
psuMLIOns for error control problems and, therefore, the 
resolution of the goal attainment problem (Brissey and 
EN. 19569, Do. 98-99). Similarly, a disabling condi- 
tion can characterize a collaborative system when the 
semiotic process involved in sharing representations de- 
lays reciprocal "map-matching". When the sender and the 
receiver are neither in simultaneous confrontation with 


an event X nor are they in simultaneous confrontation 
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with each other, the conditions are present for delays 
ora “ay pes of feedback. 

In verbal communication channels, then, almost 
continuous feedback is possible and desirable. The 
sender can never know enough about the moment-to-moment 
reactions of his receiver. Consequently, he becomes a 
feedback "detective", sensitive to all clues that tell 
him how the receiver is reacting. In addition to con- 
tinuous monitoring of the receiver, the sender is able 
to continually modify the message. Even the intent, what 
the sender thought he could accomplish, may need to be 
revised in light of the receiver's reaction. The context, 
encoding, and transmission operations are all candidates 
for modification to better meet the needs of particular 
ta Olivers. Porman, et al (1969) found that: 

Delayed feedback, collecting information about 

response after the communication is complete, is 

useful to the planning of future messages, but 
too late to help a given communication event. 

Obviously, building continuous feedback mecha- 

nismsa into a unit of communication becomes ex- 

ea poo O O 
Delayed feedback is all that is available in written cor- 
respondence, with the delay shortened by the exchange of 
teletype messages. Continuous feedback is available in 


the richer verbal communication channels - telephone con- 


versations and face-to-face interaction, respectively. 
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The mathematical communication discipline has 
additionally shown that meaning and effectiveness are 
inevitably restricted by the theoretical limits of accu- 
racy in symbol transmission. The efficiency and effec- 
tiveness of a communication system are a function of the 
amount of information, the capacity. of the' communication 
channel, the coding process that may be used to change a 
message into a signal and the effects of noise or distor- 
Eon.  [WTtting 1s a symbolization of a symbolization. 
When people talk they are using arbitrary vocal symbols 
to describe something that has happened or might have 
happened and there is no necessary connection between 
these symbolizations and what actually occurred. Sen- 
tences can be meaningless by themselves. Other symbols 
may be much more eloquent. By simply raising the pitch 
of the voice at the end of an utterance instead of letting 
it fade away or by changing the inflection and intensity 
of the tone of voice, it is possible to change a state- 
nonc! due Ne I OW, Or daeStatement of “accordance 
to one of ire and anger. (Shannon and Weaver, 1949). It 
has been shown, then, that the limits of symbol transmis- 
sion, capacity of the communication channel and the number 
of coding processes available increase as the communica- 


tion goes from the written message channel to the telephone 
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conversation channel to face-to-face interaction channel 
(to richer channels). 

The areas of psychology, psychiatry, anthropology 
and sociology have all contributed to the significance 
that a person's behavior, action, culture and organiza- 
enal activity play in the scommuntcative process. Freud 
(1923) relied heavily on the nica cis significance 
of man's actions rather than his words. He distrusted 
the spoken word, and a good deal of his thinking was based 
on the assumption that words hid much more than they re- 
vealed. The observance of face-to-face interaction re- 
vealed innumerable more than the transmission of a man's 
words - either written or spoken. 

When a person observes a series of events and 
then wishes to make a statement about them, such a state- 
ment has to be represented by signs that are comprehensi- 
ble to others. The technical aspects of this process are 
referred to as codification (Ruesch, 1953). In human 
interaction the most frequent codification systems are: 
Pat onal- appearance and dress, gestures, expressions, De- 
havior, body movement - nonverbal codification; and simple 
Sounds, spoken words = verbal codification. In short, 
people communicate by making statements. These state- 


ments are signals that are coded in various prearranged 
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wayS. When they impinge upon earlier impressions, they 
become signs. These signs, in the strictest sense of 
the word, exist only in the minds of people, because their 
interpretation is based upon prior agreements. A state- 
ment becomes a message when it has been perceived and in- 
terpreted by another person. Finally, when sender and 
receiver can consensually validate an interpretation, 
then communication has been successful (Reusch, 1956). 
Signs. ten, can be verbal or nonverbal. For the 
signs to be comprehensible - perceived and interpreted, 
they must be discriminable. The concept of discrimina- 
tive stimuli was first proposed by Newcomb (1953) in his 
Ar er ıpBL 1oncof a communicative act: 
Every communicative act is viewed as a trans- 
mission of information, consisting of discrimi- 
native stimulr, from a source tö-a,recıpıenr. 
For present purposes it is assumed that the dis- 
criminative have a discriminable object as ref- 
erent. Thus, in the simplest possible communi- 
cative act, one person (A) transmits information 
to another person (B) about something (X) (p. 393). 
Given this description of the communicative act, the "mes- 
Sage consists of some behavior on the part of A which 
[pun cryo as a discriminative stimuius for 8 but’ which 
also has some other source of discriminative stimuli (ob- 
ject X) as referent. Thus if B is to be "informed"by A's 


behavior, B is required to respond discriminately both 


to the behavior of A and to the object which is taken as 





the referent. Morris (1964) contends that any discrim- 
mable event can function as a sign. His analysis holas 
Sor events that are usually thought of e nonlinquistic 
en nonverbal, as well as verbal events. 

Hall (1959) relates that the most elaborate form 
of interaction is talking with another person face-to- 
face, which is reinforced by tone of voice, gesture, and 
behavior or actions. In addition to what men say with 
their verbal language, they are constantly communicating 
their real feelings in their "silent language" - the 
language of behavior. In other words, what people do is 
Arequentliy more important than what they say. Birdwhistell 
(1967) also has found that a person's behavior, as reveal- 
ed by body motion and action (kinesics) is as important a 
member of the communication system as linguistics is. He 
States !hat men have not communicated with each other by 
lanquaqe any more than they have lived by metabolism. 
Speech contributed to the total communication process, 
PE soedy MOl LON Lo ami, Iimportant:—and vital aspect of the 
DOR Process 

The relationship between face-to-face interperson- 

al interaction (verbal and non-verbal codification) and 
telephone or written interpersonal interaction (verbal 


codification) has been conceptualized by both anthropolo- 
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ams ts and psychologists/psychliatrists, Hall (1959), 
Goffman (1959), Hymes (1967) and Birdwhistell (1967) 
have all discussed the "out-of-awareness" aspects of 
communication. A person must never assume that he is 
fully aware of what he verbally communicates to someone 
else. There exists tremendous distortions in meaning 
as men try to verbally communicate to someone else or 
with one another. A person communicates his real feel- 
ings not only with the verbal language, but with his 
actions and behavior. 

Ruesch (1956), Rokeach (1960), and McLeod (1967) 
have found that verbal language is based upon entirely 
different principles than the nonverbal language. The 
use of words, whether in speech or writing, has certain 
limitations akin to those of the digital computers; words 
remain identifying or typifying symbols that usually lack 
the impelling immediacy of analogic devices. Nonverbal 
Conun cation utilizes analogic codification. devices; i En; 
ey constitute a series of ae tia team their oe 
E und velalronz are similar to the .thing, or ded, or 
event for which they stand. Thus, when a statement is 
phased verbally, instructions tend to be given nonverbally. 
When observed simultaneously, they supplement each other 


and are integrated into functional unity. Thus telephone 





conversations are not as rich a channel as face-to-face 
interpersonal action, but richer than teletype and written 
channels. 

Katz and Kahn (1965) have extended the theory of 
codification and use of verbal and nonverbal communica- 
tion (informal/interpersonal channels) from individuals 
eo Organizations: 


adv taualtks cols. and organizations Share a 
general characteristic which must be recognized 
as a major determinant of communication: the 
coding process. Any system which is the recip- 
ent kor information, whether It be an individual 
Crean Greanizarion, hasra Characteristic coding 
process, a limited set of coding categories to 
which 1t assimilates the information received. 
Organizations too, have their own coding systems 
which determine the amount and type of informa- 
tion they receive from the external world and 
theeironetiermaclon Or 1E according go their: own 
Systemic properties. All members of an organi- 
Zation are affected by the fact that they occupy 
a common organizational space in contrast to 
those who are not members. By passing the bound- 
ary and becoming a functioning member of the or- 
ganization, the person takes on some of the cod- 
Ing System of the organization. The boundary 
condition is thus responsible for the dilemma 
that the person within the system cannot perceive 
thinas and communicate about them in the same way 
an oulsider would. If a person is within a sys- 
tem, hessees StsS operations differently than 11 
he were on the outside looking in (pp. 227-228). 


The difficulty presented in inter-organizational communi- 
cation by the different coding systems of the transacting 
organizations relates directly to the previous findings 


showing the increased use of both verbal and nonverbal 
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communication channels (richer channels) by individuals 
to overcome coding and symbol constraints between one 
another. 
User Studies Related to Richness of Communication Concept 

The previous section developed a theoretical back- 
qround and framework for the concept of richness of com- 
munication as applied to the four interpersonal communi- 
cation channels that were examined in this study. This 
section discusses some of the relevant "user"studies re- 
lated to the richness of the interpersonal channels. As 
was pointed out in Chapter Two, these "user" studies show 
the communication patterns and behavior of individual 
scientists and engineers. These studies all suggest that 
scientists and engineers consider face-to-face communica- 
tion as the most important aid to communication, tele- 
phone conversations less useful than face-to-face inter- 
action, but substantially more important than the written 
channels. 

Taylor (1962) noted that individuals seem to be 
Bpnlccto Separate siqnal from noise in oral or verbal- com- 
munication better (on a short-term basis) than in written 
communication. Graham and Zavala (1967) sampled 107 
Chairmen of university science departments, Directors of 


industrial laboratories, and Directors of laboratories 
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of the federal government and found that individuals can- 
not easily transmit their impressions and emotional com- 
mitments to an idea by using formal means of communica- 
tion. Such personal commitments are important to scien- 
tists and engineers. There is much to be gained from 
the reactions of others with whom one communicates about 
science and technology. A direct answer to a question 
or idea may not be forthcoming, but a raised eyebrow or 
a narrow squint can indicate an emotional response that 
ee important (p. 40). 

Telephone calls were recognized in a study by 
Zavala and Graham (1967), as a major means to have a di- 
aloque on an idea. A telephone call can immediately 
settle a letter of inquiry that might otherwise be pass- 
ed through many hands at much waste of time (p.53). 
Graham (1967) found that when tables, charts, diagrams, 
OorEparts must be involved in a research discussion, the 
telephone is inadequate. Visual stimuli are needed in 
order to communicate with the detail and precision re- 
quired by research scientists and engineers. However, 
the telephone was seen as one of the most effective and 
inexpensive means of enhancing research through informal 
communicators, but administrative restrictions often 


exist on use of the telephone communications network. 
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The telephone was reported to be most effective as a 
Substitute for expensive long distance travel. Under 
conditions of emergency restrictions on travel funds, 
long distance telephone service was seen as even more 
vital to research progress than during normal times 
6.156). 

ITeaseindysorschersoeral,peyehslea. O cin orma 
communications among scientists, Freedle, et al (1967) 
found that the telephone is considered one of the best 
means of communicating, and the expense is not deemed 
Mm o tant when critical problems are involved. When a 
new problem arises, a telephone call can produce required 
information in a few minutes that could otherwise take 
days of individual research. They also found that most 
scientists prefer to call rather than write since it 
would take three times as long to obtain information with- 
out the telephone. Other scientists compared the use of 
the telephone with travel. Travel is considered to be 
EN mo important ald to communication because there 1s 
direct contact with other researchers. Telephone conver- 
sations are considered to be substantially less useful 
than travel (face-to-face interaction) (p. 38). 

Zavala and Graham (1967) also found that travel 


was considered to be the most important aid to communica- 
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Gon, because “there is direct contact with other ree- 
searchers, and that the telephone was considered the 
next most useful channel (p. 54). One researcher inter- 
viewed stated the need for face-to-face interaction as 
Follows: 

An engineer frequently needs to see what the per- 

son is doing with whom he is holding a discussion 

on the telephone, such as when there is a ques- 
tıom abeut d problem. or'-anranalysiscthat needs 

to be written to be understood (p. 97). 

These studies have particular relevance to this 
dissertation because they not only show a definite pref- 
er ce by researchers for face-to-face Channels over 
telephone conversations, and telephone conversations 
over the written messages or correspondence; but that 
this need and preference is intensified when critical 
problems are involved or arise. This related directly 
to this study in that the four interpersonal channels 
were examined under varying project conditions, problems, 
and uncertainties. Table 3-1 shows the percentages of 
mentions by scientists and engineers, pertaining to 
choice of communication channels used in obtaining dif- 
ment information. Table 3-1 is from a study by Graham 
and Wagner (1967). The data in the table show that the 


face-to-face interpersonal channels - totaling direct 


contact conversations, meetings and conferences, and 





Table 3-1 


Examples of How Informal Methods Brought Scientists 
Anl Engineers Information That Was Difficult To Obtain 








Sample, N = 326 Research Managers and Research Leaders 
Informal Methods Percent 
Conversation (direct face to face 56 


contact) 


Meetings and conferences 19 
Visiting 17 
Telephone 17 
Consultation 16 
Sete, 8 
Newsletters 3 
Trade journal ads 2 
Vendors Zl 
ze eng lecture <1 





Source: Graham and Wagner, 1967 
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visiting - was mentioned 82 percent, telephone 17 per- 
cent, and letters 8 percent. 

In a speech, J. Robert Oppenheimer once remarked, 
"If you really want to communicate, send a man". This 
statement is exemplified by the above user studies of 
individual scientists and engineers which suggest that 
face-to-face interaction is the most important communi- 
cation channel, and is preferred to telephone conversa- 
tions, which in turn are preferred over teletype messages 
and written correspondence. This is in very close corre- 
spondence with the findings of Parker, et al (1968) who 
found that research productivity is increased by inter- 
personal contact among researchers, and that the best 
Peeectetion Of research productivity was the Utilization 
of travel, telephone calls, and written correspondence, 
respectively (p. 45). 

The final literature examined and reviewed was 
Ma User study, but a historical study of the communi= 
cation practice and behavior of businesses in the modern 
world. Bormann, et al (1969), discuss the increasing 
importance and use of verbal communication by modern 
business organizations. By 1960, they state that the 
Gutenberg era had drawn to an end. During this era, 


businesses had placed an increasingly amount of importance 
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on written communication and that the business communi- 
cation slogan was "Never say it, write it". However, by 
1960 the amount of paperwork was increasing at an almost 
exponential rate and it was literally choking business 
communications. Businesses had learned that paper is 
séldom the right medium for the communication of action, 
the "getting-things-done" types of messages that revolve 
the wheels of industry. In today's rapidly paced busi- 
ness world, written communication had become the slowest, 
most expensive, and frequently the least effective means 
of transmitting information. The written word gave ground, 
then, to the verbal means of communicating. As Bormann, 
et al state: 
The timing of verbal communication can be criti- 
Golly Controlled io a degree not possible un 
written discourse. Again, the face-to-face situ- 
ation gives the talker clues for determining the 
proper instant to pursue his point. Written mes- 


ages can be disastrously timed; they run the risk 
of reception at exactly the wrong moment (pp. 15-17). 


Summary 

A framework and background was presented in this 
chapter from which the four interpersonal communication 
channels can be examined in the remainder of this disser- 
camión. This chapter introduced a concept of "richness. otf 
communication" and showed its relationship to the four in- 
terpersonal channels of face-to-face interaction, tele- 


phone conversations, teletype/telegram messages, and written 
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Correspondence. It was shown, by both a theoretical 
development and a review of the user studies of individ- 
ual scientists and engineers, that richness relates to 
the technical and mathematical capacities inherent in 

the interpersonal channels and in the inherent capabil- 
ities of the channels to communicate true meaning.  To- 
gether, these two capabilities and capacities were said 
to form a discriminate measure of richness of communica- 
tion.  Examing the four interpersonal channels investi- 
gated in this study by ranking them on a scale of de- 
creasing richness, the richest channel would be face-to- 
face interaction; with telephone conversations less rich 
but richer than teletype and written messages, and tele- 
type/telegram messages less rich than telephone conversa- 
tions but richer than written correspondence. Written 
correspondence is the lowest or least rich channel of the 


tour, 
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RESEARCH DESTGENSTAND METHODOLOGY 


Speerriealivygcehieestulvya ecke gntoz newer meme 
following questions about the process of inter-organiza- 
tional communication under varying project conditions: 

l. Is the frequency of interpersonal communica- 
tion channel utilization between project 
organizations a function of the different 
and varying kinds of project uncertainties? 

2. Does the determinability and complexity of 
products or services between the transacting 
project organizations relate to the frequency 
and utilization of the interpersonal communi- 
cation channels 2 

3. Is the interpersonal channel utilization be- 
tween project organizations related to the 
nature and-chħharacteristics Of prior inter- 
organizational relationships? 

The three chapters of Part III have as their co- 
ordinate goals the translation of these questions into a 
set of testable propositions and a description of the re- 
search methodology by which these propositions will be 


tested. 
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Chapter Four introduces a central or basic hy- 
pothesis and three supporting hypotheses based on the 
framework developed in Chapters Two and Three. Again, 
interpersonal communication is differentiated into four 
channels: written correspondence, teletype/telegram 
messages, telephone conversations, and face-to-face in- 
teractions. The richness of communication concept, ap- 
plied to these four channels, will be used as a variable 
in the investigation of inter-organizational communica- 
Buona 

Chapter Five discusses the basic research design 
and methodology in detail. Considerable attention is 
SE uso che concept intended for measurement, to techs 
niques for its measurement, and to the nature and char- 
acteristics of the types of data and measurement items 
used in this design. The chapter concludes with a brief 
discussion of the statistical means and methods used in 
analyzing the research results. 

Chapter ol, Withee Fine lkehaptes- 0 ape b s S 
devoted to a discussion of the two projects and the re- 
spective orqanizations that comprise the sample for this 
study. The characteristics of the sample considered to 
be of most interest and the sampling technique are also 


pocenred. 





CHAPTER “POUR 


HGPORHE SEs se OR. STUDY Or “THE UTLEESALEON QE 
INTERPERSONAL COMMUNICATION CHANNELS IN THE 


INTER-ORGANIZATIONAL COMMUNICATION PROCESS 


Based on the background of research findings on 
communication behavior of research scientists and engi- 
neers presented in Chapter Two and the framework of the 
capacities and capabilities of the four interpersonal 
communication channels developed in Chapter Three, a set 
of hypotheses for the study of interpersonal channel 
utilization between transacting organizations engaged in 
research and development projects under varying project 
conditions was developed. This set of hypotheses includes 
one central or basic hypothesis from which was developed 
three supporting hypotheses. 

Central or Basic Hypothesis 

Bes cener. ur Or baste hypothesis- that this study 
examined was: 

Interpersonal communication channel usage between 

the transacting organizations engaged ina re- 

search and development project is a function of 
projectruncertalnties. That is, interpersonal 
communication channel utilization between the 
transacting organizations as measured by frequen- 
cy, volume, and richness of channel, will vary 


directly with the degree of project uncertainties. 


The interpersonal or informal communication chan- 
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nels that were measured and examined in this study are: 

l. Face-to-face interactions. 

2. Telephone conversations. 

3.  Teletype/telegram messages. 

4. Written correspondence. 

The Frequeney. of. channel utlilizatión pertains) to 
the number of usage instances of each of the interpersonal 
communication channels over a specified period of time. 
Hor ene purpose Of this study, the frequency was measured 
bc number Of Instances or Gach wot “the channels per 
week. 

Theo lumellor fenannel utilization perlan [EO 
the total number of usage instances of any of the four 
interpersonal communication channels over the length of 
the project. Total volume was taken as the sum of the 
number of instances of communication of the four chan- 
Nell sor an individual. project transacting organization. 

The richness of communication channels relates 
to the technical and mathematical capacities inherent in 
each of the four interpersonal channels and in the in- 
herent capabilities of each of the channels to communi- 
cate true meaning. Together, these two capabilities and 
Capacities form a measure of richness of communication. 


Chapter Three presented a detailed derivation of this 
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eencept. On a scale of richness, the channel with the 
greatest capacity and capability to communicate (the 
richest channel) is face-to-face interactions; and, in 
a descending order of richness: telephone conversations, 
teletype/telegram messages, and written correspondence. 

Three types of research and development project 
uncertainties were examined in this study. These three 
types of uncertainties were considered as the independent 
variables in the measurement of the utilization of the 
interpersonal communication channels between project per- 
sonnel of the transacting organizations. Although three 
types of uncertainties were identified and delineated 
separately, it was recognized that there is an indirect 
relationship between the three types as they are all un- 
certainties arising from a common research and develop- 
ment project. The relevant project uncertainties that 
Nere examined and included in this study are: 

l “The uncertainties arising asa result of un- 
foreseen technical, budgetary, administrative, and con- 
actual project problems == this set of uncertainties 
arises from research and design problems and critical 
Situations which occur during the life of any research 
and development project. This type of uncertainty in- 


Sauces Such problems as a Scientific or engineering 
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research/design enigma or a situation arising from what 
appears to be a technical impasse; a situation or problem 
which requires one-of-a-kind or untested technology and 

Me cheds:.a budgetary or cost constraint requiring certain 
aspects or phases of a project be completed with less/more 
manpower, material, or funds than were originally planned 
and scheduled for; or an unplanned acceleration or slip- 
page in the project requiring the formulation of a new 
timeframe and scheduling reference with its associated 
Drebabılıities of on-time project completion. 

2. Product or service uncertainties -- this type 
of uncertainty relates to the extent to which a product 
Or service is determinable or of a routine nature. A re- 
search and development project requires products and 
services which range from very routine, catalogue, high- 
ly determinable in nature to those products and services 
which are one-of-a-kind, never before developed, non- 
zeurine and difficult to determine in nature. 

3.  Inter-organizational relationship uncertain- 
ties -- this type of uncertainty pertains to the charac- 
teristics of the relationships between the project per- 
Sonuc! of the prime contractor and the key research 
personnel of the various sub-contractors and the moni- 


toring/sponsoring organization. These characteristics 
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include the length and nature of the relationship be- 
tween transacting organizations such as a first business 
|asansadetron lor contract between organizations, or the 
research and development reputation and general business 
reliability of the organizations. 

Supporting Hypotheses 

The central or basic hypothesis described above 
is a general hypothesis with several dependent and inde- 
pendent variables. In order to facilitate and simplify 
the examination, delineation, and testing of this hypoth- 
esis, three supporting hypotheses were developed. These 
Supporting hypotheses were all derived from the central 
]upothesis and tested in order to provide support or non- 
support of the central hypothesis. 

The dependent variable in all three of the sup- 
porting hypotheses is the utilization of the interpersonal 
communication channels between the transacting project 
pasu2Stlons. This variable was measured by.the collec- 
tion and examination of non-reaction or unobtrusive meas- 
ures (Webb, Campbell, Schwartz and Sechrest, 1966). A 
detailed discussion of this type of measurement is pres- 
ented in Chapter Five, Research Methodology. The fre- 
quency of channel utilization per week was collected from 


the organization's clerical/administrative records and 
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displayed by means of simple graphic methods. 

The user studies of individual scientists and 
engineers and the concept of richness derived from human 
communication theory suggest that the utilization of the 
interpersonal communication channels between project 
personnel of the transacting organizations is related 
eR he varying project conditions and problems = the 
ect uncertainties. The supporting hypotheses, there- 
suc. are as follows: 


SH-1. Interpersonal communication channel utili- 
zation between the transacting organiza- 
tions 1s a function Of úuncertaintiesras 
eising rrom project problems Such as -Tuns 
foreseen or unexpected technical, budget- 
ey aman tractive nand Contra tal 
problems. It is expected that channel 
utilization will increase with the occur- 
ence of any one of these types of problems, 
and that there will be, concurrently, an 
increased use of the richer channels of 
communicatron. 





The research project manager and the key project 
scientists and engineers of the prime organization and, 
if applicable, the sponsoring/monitoring organization 
were interviewed in order to construct a project history 
or record. These interviews supplemented the recorded 
preplanned and contract scheduled pert milestone/cost 
pons: and, most importantly they were used to identify 
and describe the project uncertainties arising from tech- 


weal, budgetary; administrative, and contractual problems. 
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Mis tneluded identification; by specific dates, of the 
recognized beginning and termination of the above types 
of project uncertainties. These identified time frames 
of uncertainty, then, formed the independent variable 
er ed for testing the first supporting hypothesis. This 
variable was compared and evaluated with respect to the 
frequency of each separate interpersonal communication 
channel (dependent variable) with the aid of methods 
described in detail in Chapter Five. 


SH-2. Interpersonal communication channel uti- 
lization between the transacting organi- 
zdcionsorse aetunersengor Ehe variation 
ta determinabili y and complex try of 
Products Or Services. leS Expected 
that for a non-routine, one-of-a-kind, 
uaderterminable product or Service, Ene 
volume, frequency, and richness of com- 
munication channels will be higher than 
for a routine, catalogue, or highly de- 
termrnableepsoducet ors sServlce 





The dependent variable was the same as that uti- 
lized for the first supporting hypothesis except for the 
additional measure of volume. Not only was frequency 
Ep SEXchness ot communicatton channels.examained, but also 
the total amount of interpersonal communication between 
mie. prime Organization and a sub-contractor organization. 
Meee measures were then compared and evaluated against 
the same measures drawn from the channel utilization data 


of the prime organization and a different sub-contractor 
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Gagenization of the Same project. The differences be- 
tween the channel utilization behavior of these organi- 
zations were then compared and related to the independent 
Vemlabple = determinability or complexity of product or 
service. 

po cevaludsbe Thesvaortrartonjin sche uncertainty orf 

determinability and complexity of products or services, 
members of the prime organization were interviewed con- 
cerning the product or service rendered by a sub-contrac- 
Mee organization and asked the following question: 

1. A dichotimization might be made concerning 
the determinability and complexity of prod- 
ucts or services rendered by the sub-contrac- 
tor. How would you describe this variable 


along the following spectrum? 


ROTINE: One-of-a-kind 
Detar minable, Non=rouütine, 
Catalogue item Undeterminable 
SU Wer en A ne E DANUE 


The third. end last supporting hypothesis relates 
elñannel utilization to inter—organizational relationship 
Uncertainties., 


SH-3.  Interpersonal communication channel utili- 
ES. zation between the transacting organiza- 
tions is a function of the nature and 
length of the inter-organizational rela- 
tionships between the project personnel 
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of the prime organization and the various sub- 

SON ascii” ono eanlzea tons. Jt 1s expected Ahar 

a prior established relationship of excellent 

business reliabaidld ty and practices wL11 resulte 

in fewer volume. frequemey, and richness of 

communication channels. 

The dependent variable, again, was the same as 
en se’ the second supporting hypothesis. These measures 
were previously discussed. Again, the differences between 
ee schannel. utılization behavior of the prime organization 
and a sub-contractor organization and the prime organiza- 
tion and a different sub-contractor organization of a 
common project were related to the independent variable 
of inter-organizational relationships. 

To evaluate these relationships, members of the 
prime organization were interviewed concerning inter-or- 
ganizational relationships with sub-contractor organiza- 
tions and asked the following questions: 

l. To what extent have you had prior business 


transactions with the sub-contractor organ- 


ization? 


Numerous prior trans- First busi- 
actions, a well es- Mess, crans= 
tablished prior rela- ce EE n 
Lren Nip prior rela- 
trons hip 
ee yn Fee aoe er, "occ Mal: 


2. A rough dichotimization might be made concern- 
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ing the business practices and reliability of 
the sub-contractor organization. How would you 


describe this variable along the following spec- 


erun: 

Excellent business Poor business 
practices and practices and 
ela ley: Celia iad 
"da xc Bee) Me uS. eu 


In chapters Seven and Eight, these supporting hy- 
potheses relating to interpersonal communication channel 
utilization are examined. In these chapters hypotheses 
are analyzed and tested in conjunction with the data col- 
lected, and any additional insights the data might provde 
are discussed. The next chapter, Chapter Five, discribes 


the research methodology used in this study. 





CHAPTER FIVE 
RESEARCH DESIGN AND METHODS 


We must use all available weapons of attack, 

Pace urs peopl ens realistically “and no. e 

treat to the land of cashionable Sterilitys 

learn to sweat over our data with an admix- 

ture of judgement and intuitive rumination, 

and accept the usefulness of particular data 

even when the level of analysis available for 

them is markedly below that available for other 

data in the empirical area. 

(Pinder Doa. 292) 

Research Design 

Festinger and Katz (1953) consider three basic 
designs suitable for research in the behavioral sciences: 
Gr 2 mple survey, the controlled experiment, and the 
meto: natural study (pps 13-172). “This study was 
brad a matural study, añ approach that has often 
pecnsemployed to study organizational patterns in their 
Setting. The second approach above, controlled experi- 
ment or some version of it, is often favored by researchers 
because it is especially suited to permit inferences about 
Goteality and the testing of causal hypotheses. However, 
Mapes ¡sometimes ditficult to place an organization in 
the controlled experiment; and the more complex the or- 
en, zatıon or with the addition of other organizations, 
the more difficult this approach becomes. Experimenta- 


tion, therefore, often is not possible because of the 


16 
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Anao lity of the investigator to control all the factors 
mae Situation: 

The nature of the measurement techniques used 
and the nature of the sample and research setting of this 
Seay. did not facilitate or allow the use of the een— 
trolled experiment approach. Two different research and 
development projects were investigated in this research. 
Both projects involved a prime contractor organization 
and several sub-contractor and technical supplier organ- 
Ei ıons, had been in various phases of development for 
over a year, and were on critical preplanned and scheduled 
pert milestones/cost plans. These factors and character- 
Æ ics of the projects and the transacting organizations 
2 not permit the direct or indirect control of the 
variables in this study. The essence of a controlled 
experiment is the comparison of two situations that are 
identical in all respects except that some factor (X) is 
Moer oduced in one Situation but not in the other. It 
requires the actual manipulating of some conditions in 
mien existing Organizations for the purpose of determining 
emsal relations. 

The conditions under which the projects investi- 
gated in this study were performed and the complex nature 
of the projects studied eliminate the feasibility of the 


type of manipulation used in a controlled experiment. A 
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natural experimental approach, however, does not require 
that the investigator manipulate or control some factor 
(X) but allows the investigator to observe changes and 
contrasting relationships that occur or have occurred 
during the period being examined. The natural research 
design approach was, therefore, employed in this study 
and the impact of on-going changes in interpersonal chan- 
nel utilization and the varying project uncertainties 
was investigated. In his discussion of experiments in 
this type of design setting, French (1953) points out 
that...."in the natural experiment, the investigator 
does not himself manipulate certain factors within the 
pecearch setting, but he opportunistically capitalizes 
upon some on-going changes and studies their effects in 
an experimental design" (p. 99). 

There are other practical advantages to the use 
of the field or natural research design. Blau and Scott 
(1962) relate that the field or natural study is the 
typical research design employed in the study of complex 
organizational functions and that this design is partic- 
ularly hospitable to the combined use of a variety of 
data-gathering methods, including direct observation, 
interviewing, and the analysis of documents and records 


E520). This advantage is crucial, for it enables the 
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selection of those research methods that are considered 
the most appropriate for the study of a given problem. 
The research methods utilized in this study were a com- 
bination of analysis of documents/records and inter- 
viewing. These research methods are discussed in detail 
in the next section. 

Thestield Ortiatureal research desicm, (chien, was 
considered the most appropriate approach and best suited 
for this study. Because the variables cannot be manip- 
ulated as in a controlled experiment, this study inves- 
tigated the on-qoing changes of channel utilization and 
project uncertainties between transacting project organ- 
iZ t ions. As Blau and Scott (1962) state: 

Although the field study does not approach the 

controlled experiment in rigor of design and 

nenes invalidity 9. conclusions, he sent 
permits of a combination of systematic research 
procedures concentrated on a single object of 
study can yield data of considerable scientific 
value: WMorc over, Its: focus on Social relations 
among individuals and groups in natural settings 
provides date ot great importance «For the study 
of organizations - data of a type not obtained 

by any other design. (p. 21). 

Another aspect et the- ressarch design rs The 
> gie purpose for which the data are collected. Selltiz 
Elia (1964) classify studies in broad groupings of re- 


Search purposes: 


las, To gain familiarity with. a phenomenon or to 
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achlevernew-insights into it, Often in order 
to formulate a more precise research problem 
or to develop hypotheses. 

c. "To porra accurately the characteristics or 

apar ticulars individual, Situation Ob Croup 
(with or without specific initial hypotheses 
about the nature of these characteristics). 

3. To determine the frequency with which some- 

thang oceurs or with wnich 18 is associated 
with something else (usually, but not always 
with a specific initial hypothesis). 

4. To test a hypothesis of a causal relation- 

ship between variables (p. 50). 

Studies that have the first purpose listed above 
ere generally called exploratory studies. Studies with 
the second and third purposes are called descriptive 
temes. and those with the fourth purpose are called 
hypothesis - testing studies. In practice, these dif- 
ferent types of study are not always sharply distinguish- 
able. Many studies have a mixed purpose and have elements 
of two or more of the above functions. The present study 
had such a mixed purpose. It was descriptive when the 
characteristics and history of the projects and inter- 


Berganızational communication patterns were recounted; it 
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was hypothesis testing when the specific propositions 
described in the previous chapter were tested; and it 
was exploratory when an attempt was made to achieve new 
insights and propose implications for future research 
studies. 

Research Methods 

The literature on research methodology normally 
classifies research methods according to the techniques 
employed in the collection of data. In principle there 
are three ways of obtaining information about organiza- 
tional communication behavior: by watching the members 
of the transacting organizations, by asking them ques- 
tions, and by examining materials that have been written 
by them. The three categories of research techniques 
which correspond to these operations are: observation, 
interviewing, and the analysis of documents. One group 
of these techniques may be used to the exclusion of the 
others, or a study may combine all three approaches. 

Webb et al (1969) relate that today, the dominant 
mass of social science research is based upon interviews 
and questionnaires. They lament this overdependence upon 
a single, fallible method...."interviews and question- 
naires intrude as a foreign element into the social sett- 


ing they would describe, they create as well as measure 
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attitudes, they elicit atypical roles and responses, they 
are limited to those who are accessible and will cooper- 
ate, and the responses obtained are produced in part by 
dimensions of individual differences irrelevant to the 
topic at hand" (p. 1). The principle objection raised 
is that interviews and questionnaires are used alone. 
No research method is without bias. If interviews and 
questionnaires are used, they should be supplemented by 
other research methods that have different methodological 
weaknesses. 

The use of multiple research methods overcomes 
Hero ]ections to a single class of data collection; and 
if that single class is the questionnaire or interview, 
multiple methods reduce the potential sources of error 
known as "reactive measurement effects". Shils (1959) 
identified such reactive effects as: the simulation of 
warmth by the interviewer to insure rapport, and giving 
the appearance of agreement to answers on controversial 
questions to encourage the expression of unpopular atti- 
tudes. These reactive effects decrease the internal 
validity of a comparison - the confidence that a true 
difference is being observed. Webb et al (1969) strongly 
Br che Use. of multiple research methods, not to re- 


place the interview, but to supplement and cross-validate 
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it with measures that do not require the cooperation of 
a respondent and that do not themselves contaminate the 
response (p. 2). 

To reduce the potential errors or bias of a 
Single class of data collection and to take advantage of 
the "natural resources" made available by a field or nat- 
Meal study, this study utilized the multiple research 
method. The dependent variable - frequency of inter- 
personal channel utilization - was measured by the col- 
lection and analysis of the prime contractor organiza- 
tion's documents and records. This method of research 
data collection is known as unobtrusive or non-reactive 
Measurement. This was a systematic analysis of the or- 
ganization's documents and records by using methods of 
content analysis to establish the frequency and volume 
with which interpersonal communication channels were 
utilized. The independent variable - project uncertain- 
ties - was measured and collected by use of standardized 
interviews with the research project manager and key 
project personnel of the prime organizations. 
Unobtrusive Measurements l 


The unobtrusive field - measurement data of the 





a ! 

These are nonreactive measures such as- the use 
of archival records and trace measurements which serve to 
avoid problems of invasion of privacy by permitting the 
e zarcher to gain valuable information without identify— 
ing the individual actors or in any way manipulating them. 





84 


dependent variable was obtained from the clerical/admin- 
istrative documents and records of the prime contractor 
M@egeanization. A particular advantage of this technique 
of data collection was precisely the existence of such 
ESecuments and records; to overlook their significance as 
an inexpensive, valuable source of data on the communica- 
mon behavior of the transacting organizations and the 
conduct of their respective research leaders and key per- 
sonnel was to fail to exploit the "natural resources" 

Ex riabie for this study. The unobtrusive data collected 
and gathered from the prime organization of each of the 
mor projects included only project inter-organizational 
information and communication usage records which relate 
to the utilization of the four interpersonal communica- 
tion channels. 

Ada ta recordıimertrorm was used tO record he 
NuESuency of each of the four channels per week by project 
weny organizations. A copy of this form is included in 
Appendix A., The frequency and volume of the written cor- 
respondence channel was obtained from the project written 
correspondence files of the prime organization. These 
Peles included the number of outgoing and incoming in- 
Frances of written communication and the identification 


Mene transacting organizations. <A copy of all outgoing 
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and incoming teletype or telegram messages was kept in 
Binney clerical files by both of the prime organizations 
concerned with the two separale projects that were used 
in this study. The files showed the date and the sender/ 
receiver organization of each message; and examination 

of the record files permitted accurate recording of the 
Meda zation oí this interpersonal channel. 

The measurement and recording of the telephone 
conversation channel was accomplished by examining the 
telephone message files of each of the prime contractor 
@aganat zations... Fortunately, for the investigator, both 
prime Organizations had required that all incoming and 
outgoing calls between transacting organizations be re- 
corded on a telephone conversation form. Information 
inelmded on these forms were date, place, time, names of 
the organization personnel who were participants Ime 
eonversatıon, and a brief statement of content of the 
conversation. These telephone conversation forms were 
led by project and organization in the prime organi- 
pug 6n's administretive/clerical records. 

Face-to-face meetings between project personnel 
EE ue prime organiestron end the. sub-contractor ordgani- 
zations or monitoring/sponsoring organization were re- 


Eorded by examining the travel voucher records and the 
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Security register of the prime Organizations. The proj- 
Peretrave! vouchers revealed the dates, times and organ- 
izations visited by personnel of the prime organization. 
The security register log revealed the dates, times, and 
names of transacting organization personnel visiting the 
prime organization and the names of the prime organiza- 
een personnel being visited. Combining the- data orf 
both of these records, permitted the complete recording 
of face-to-face communication channel. 

The use of unobtrusive measurement techniques 
Meee ecording the utilization of the four interpersonal 
communication channels had several advantages over other 
research method techniques. One was the low cost of 
acquiring a large amount of pertinent data, another was 
I snonreactivity.. . The problems of invasion of privacy 
were avoided by permitting the investigator to gain val- 
uable information without manipulating the individual 
2:5. The gain in nonseactivity was important because 
it compensated for the reactivity which is inherent in 
the interviews discussed in the next section. As Selltiz 
ea 1964) suggest: 

Data collected in the course of routine or normal 

activities have a number of advantages in social 

research, in addition to that of economy. A 

Ma FOr one as the fact that much information of 


Ense or 1S" COlleered per routeal ly. “thus malas 
possible this establishment of trends over time. 
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Pnothersis hat the gathering of information 

from such sources does not require the coopera- 

tion of the individuals about whom information 

is being sought, as does the use of question- 

naires, interviews, and frequently observation. 

Moreover, since, sueh data are collected in the 

ordinary course of events, the measurements pro- 

cedure is less likely to change the behavior in 

which he is interested than are some of the other 

data collection techniques (pp. 3216=317). 
Interview Methods 

ALÍ variables are not amenable, however, Lo, study 
by unobtrusive measures. Such is the case in the collec- 
tion of data to examine and measure the independent vari- 
ubples of this study. The first supporting hypothesis re- 
quired that the independent variable of project uncertain- 
ties be identified and described. This was accomplished 
by bringing the project manager and key project personnel 
of the prime organization together as a small group, and 
interviewing them by means of a schedule standardized 
Interview (Richardson et al, 1965, pp. 34-38). This type 
of interview was most useful when information was desired 
on the range and variety of problems confronted by the 
organization and its members. These key project leaders 
were asked to describe and relate the history of the 
Besearch project from its beginning to the time of the 


Study and to both identify and describe in detail all 


paoject uncertainties arising from technical, budgetary, 
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administrative, and contractual problems - to identify 
and describe any event or situation that was "unexpected" 
or "out-of-the-ordinary". When an uncertain period was 
Ndgenbertied, the group was asked to consensually agree on 
the approximate date when the uncertain event or situa- 
tion was first recognized and when the period of uncer- 
tainty was recognized as being over. 

The second and third Supporting hypotheses re- 
quired that the independent variables of determinability 
Of products or services and inter-organizational rela- 
ai hips be identified on an ordinal scale of measures 
mente in order to facilitate their comparison with the 
differences between the dependent variables of two sub- 
e uw ctor organizations. An ordinal scale defines the 
relative position of objects or individuals with respect 
pw characterrstic, witb mo implication as to the ins 
terval between positions. The basic requirement for an 
e daal scale is that one be able to determine, tor each 
individual or object being measured, whether that indi- 
vidual has more of the attribute in question than another 
uu umudgual, or the same amount, or Jess; sn other words; 
one must be able to determine the order of position 
E -I!:12 et al, 1964, p. 191). Again, as with the first 


Supporting hypothesis, the group of key project personnel 
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of the prime organization were interviewed by means of 

a schedule standardized interview and asked three ques- 
tions, each to be answered by employing three respective 
graphıe rating scales coded on a 1 to 7 basis. These 
questions and scales were delineated in detail in Chapter 
Four. The graphic rating scale was widely employed be- 
cause of its simplicity of use and because it provides 
ro eunıty, Tor as fine discrimination as that of which 
the rater was capable (Guilford, 1954). These scales 
provided an ordinal measurement of the independent of 
puessecond and third supporting hypotheses. 

The techniques of research methodology used in 
EuEESbudy, then, were both unobtrusive measurements and 
interviewing - the multiple method approach. This was 
considered the most practical method as it relies on un- 
obtrusive measure for the dependent variables and inter- 
viewing measures for the independent variables. Through 
the use of the multiple method approach, the internal 
validity of the comparisons was furthered - the confi- 
dence that a true difference was being observed. 
an tical Analyses 

Statistical testing of hypotheses was limited to 
poeuparametric statistical tests which are uniquely suited 


to the data of the behavioral sciences. These tests 
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provide a method of testing hypotheses which does not 
require the parametric test conditions that: the obser- 
vations be drawn from normally distributed populations, 
the populations have the same variance, and the variables 
involved must have been measured in at least an interval 
Scale. 

The distributions of the frequency and volume of 
each interpersonal channel were not tested to determine 
homoscedasticity and normal distribution nor was an as- 
sumption of an interval scale made. The section on inter- 
view methods above has already discussed the measurement 
of the independent variables in an ordinal scale.  There- 
fore, the hypotheses testing in this study was limited 
to nonparametric techniques. 

Siegel (1956) aptly stated the use of nonparame- 
tric methods when concerned with the problem of statisti- 
cud uinterence: 

More recently we have seen the development of a 

large number of techniques of inference which do 

not make numerous or stringent assumptions about 
parameters. These newer distribution free or 
nonparametric techniques result in conclusions 
which require fewer qualifications. Having used 
one of them, we may say that "Regardless of the 
shape of the population(s), we may conclude that 

AN > e 


In this dissertation the dependent variable in 


all three supporting hypotheses - frequency and volume of 





IL 


the interpersonal communication channels - was displayed 
BN series Or Statistical graphic forms; histograms. 
In the case of Supporting Hypothesis One, the independent 
variables (project uncertainties) were plotted on the 
horizontal time axis showing beginning and ending times 
of relevant uncertainties. The simplicity and clarity 
of the results found in the graphs emphasized important 
facts and relationships that did not require sophisticated 
statistical testing methods. This is also true in the 
ase Gf the second and third supporting hypotheses. 

However, a Kolmogorov = Smirnov one sample test 
was used to test and determine if an observed increase 
»unemognitude of frequency of a channel during a designated 
mime period was likely on the basis of chance. That is, 
the sampling distribution indicates whether a divergence 
of the observed magnitude would probably occur if the 
observations were really a random sample from a theoreti- 
eauns ocm distribution. his. nonparametric test of 
goodness of fit is a more powerful test than the Chi 
Square Test because of the small sample involved. 

Mths test the null^Hveoethesss iS that Lhe ep 
E odo drstribution comes from a population that has a 
uniform distribution and that the observed magnitudes of 
meequency are not important. If the probability that 


the null hypothesis is correct is shown to be less than 
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pmer' e = 0.05, the null hypothesis is rejected. In this 
case the alternate hypothesis is accepted that a statis- 
tically significant difference exists between the observed 
HE rIsbution and the- theoretical uniform distribution - 

in this case the observed magnitudes of frequency during 

a specified time period are important and not likely on 
the basis of chance. A detailed discussion of this test 
is described in Siegel (1956, pp. 47-52) and Clark and 
Schkade (1969, pp. 436-441). 

To aid in analyzing the change in frequency mag- 
nitudes between the four channels during periods desig- 
mated aS uncertain periods, Simple numerical percentages 
Wemenused. bach individual communication. channel, of 
mieweollected Gata of communication channel utilization 
Pruneen the prime ordgantzatzon and a transacting ergan- 
ization, was examined separately. For example, a period 
of uncertainty was designated and the average amount of 
= ce .0-face communication was computed for this period. 
Then the average amount of face-to-face communication 
during periods of certainty was computed, and the per- 
centaqe increase in this channel between periods of 
Santy and. uneerlainty was computed. In turn, the 
Sumer three channels" percentage increases during. the 


period of uncertainty were computed, and then, the per- 
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centage increases (or decreases) of all four channels 
could be compared against one another. In this manner, 
eiesrichness of communication concept in relation to 
periods of uncertainty could be examined and analyzed. 
As was mentioned previously, the simplicity and 
clarity of the results of the graphic presentation of 
the data for all three supporting hypotheses emphasizes 
pesults and relationships that normally did not require 
Statistical testing and analyses. In the case of the 
pst supporting hypothesis, the Kolmogorav = Smirnov 
test and simple percentages were utilized to aid in the 


interpretation of the graphic presentations. 





CHAPTERESTIX 
THE SAMPLE 


The date tor” chas study werezöbtasnedzfrom-che 
prime organizations of two separate research and develop- 
ment projects. The two projects were selected by pur- 
posive, nonprobability sampling procedures (Chein, 1964, 
pp. 509-545) from a restricted population. This sampling 
procedure was used because of the special needs and in- 
hepent project conditions required by the research design 
and by the research measurement methods. The use of both 
interviewing and unobtrusive measurement techniques in 
the collection of data necessitated the investigation of 
projects which maintained detailed, accurate, thorough, 
and complete records and files of interpersonal communi- 
cation behavior between the prime organization and the 
various transacting organizations. The research design, 
EBusueronally, called for the comparison ot interpersonal 
communication channel utilization of two prime project | 
organizations with diverse or dissimilar specified char- 
Se@eristics. hese characteristics were in size (in dol- 
lar cost)of projects, basic goal orientation of the prime 
Organizations, and physical location of the prime organ- 


izations with regard to total communication accessibility. 
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Beeren Deeds. requirementss4- and chapbgcters 
istics restricted the population of research and develop- 
ment projects from which the sample could be drawn and 
resulted in a specific list of criteria for the selec- 
tion of the two projects and their respective prime or- 
su)cgvlrlons.. This list of criteria contarned the follow- 
Molist Of Specifications: 

1. The prime organizations of the two projects 
Should have on file sufficient Eres and documents to 
fulfill the unobtrusive measurement requirements of the 
four interpersonal communication channels. 

2. One of the projects sampled should be a proj- 
Seeper comparatively small dollar cost ‘size, and the 
second project should be a project of comparatively large 
dollar cost size. 

2.0. Abhe (prime organization or one pro] cet should 
be a profit oriented organization, and the prime organi- 
Mallo of the second project should be a non-profit 
Organization. 

ASST hen otal communication accessibility Or che 
two prime organizations should be different. One prime 
organization should be located in or near a transporta- 
tion and communication Center, wa lee 2 ecan prime 


organization should be located in an area which is not 
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EpomrheUumajor transportation and communication arteries. 

o. Hach project should consist of one prime or— 
Genization and at least three vendor or sub-contractor 
an ani zations. 

A> pretest or thetdesirability and feasibility Tor 
the criteria for the selection of projects and the capa- 
bilities of research and development organizations to 
furnish the data required by the design of the study was 
accomplished by interviewing the manager of a research 
and development division of a large industrial corpora- 
tions 

The research manager stated that many industrial 
research and development organizations workinq on non- 
aA ary projects did not maintain files and records in 
sufficient detail to meet the unobtrusive measurement 
requirements of the utilization of the four interpersonal 
communication channels. This was especially relevant in 
the measurement of incoming telephone conversations and 
visits made to the prime organization by vendor and Sub- 
gene C Or organization personnel. 'Therefore,„,in order 
poemect the requirements of criterion 1, it was decided 
the two projects sampled would be projects sponsored and 
funded by the Department of Defense and would be of a 


@lassitied nature. The documents and records that Defense 
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Department contracts require be initiated and maintained 
on classified research and development projects are of 
sufficient detail and thoroughness to provide the data 
required for unobtrusive measurement of the interpersonal 
communication channels. 

The interview also revealed that projects of a 
relative small dollar cost size often result in a very 
small amount of inter-organizational communication be- 
cause of a combination of meager dollar amounts of sub- 
contracts and number of vendor or sub-contractor organi- 
zations. By contrast, research and development projects 
EBEN cry large dollar amount or cost size often result 
in a preponderance and magnitude of inter-organizational 
communication that would make the collection and analysis 
Seedata a longitudinal and uneconomical, if not improb- 
able, research effort. Therefore, it was decided the 
two projects sampled should be between the one to ten 
pmaMBon dollar amount or cost size. 

Two research and development projects were select- 
ed which were able to furnish the data required by the 
research design and methodology. The remainder of this 
ENdapter describes the characteristics of and the signif- 
icant differences between the two prime organizations 


and the respective projects sampled. 
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The first project, hereafter designated Project 
Alpha, was a research and development project sponsored 
am cxcnded bycone of the major services of the Department 
of Defense and consisted of the development of a com- 
pletely new and radically different electronic weapons 
System. This project was not just a sophisticated ex- 
tension or a more advanced design of a previous developed 
System, but consisted of both research and development 
activities and phases to develop a new concept and state- 
of-the-art in a specialized field of electronic systems 
and equipment. The project was highly classified and, 
as such, came under the stringent security regulations, 
requirements and directives of the Department of Defense. 

The cost of Project Alpha was originally placed 
24 million dollars but because of increased costs and 
variances from planned expenditures, an overrun increased 
Moral project cost to 5.5 miliron dollars. "This 1n= 
cluded the conceptual research and design, the develop- 
ment and testing of one experimental model, and the fab- 
ricating and testing of two developmental models of the 
Stealronic sysilem. 

The prime organization of Project Alpha was a 
ESUVISion of an industrial corporation which is one of 


the worlds largest developers and manufacturers of elec- 
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MPonterequipomenie fOr both military and non-military use. 
The research and development division (organization), 

EN unowhrch all the data of this project was collected, 
was located ina large metropolitan area which is one of 
the major transportation and communication centers of 
Bee ylteq: slates. ~ Ihe prime organization, hereat ter 
designated as Alpha or A, had a staff of 25 electrical 
Smoqinecrs, ^ mechanical engineers, 2 physicists and 15 
nchmnscrans.. The project manager, his assistant, and 3 
members of the staff had master degrees in electrical 
engineering. The remaining engineers and scientists all 
had bachelor degrees. 

The peime erganization A awarded’ contracts and 
purchase orders to three major sub-contractor or vendor 
organizations, desiqnated as Ay; A,, and An. All Lhree 
yendor organizations supplied vital and critical compo- 
nents to the project and were awarded purchase orders in 


the following dollar amounts: 


A, b oe 
À, $110,000 
25 DE 22000 


In addition, the defense monitoring agency, designated 


An? eo bur ada oca subs tan lali amount 0t cLinteb-orgsrpu sx 


catronal communication. Therefore, the data collected 
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Mom. the prime organization A of Project. Alpha was ana= 
lyzed and interpreted to reveal the inter-organizational 
communication channel utilization between the prime or- 
© 1 12atıon A, and the transacting organizations Ary Ay, 
Ar and As 

The second project, hereafter designated Project 
Bravo, was also a research and development project spon- 
sored and funded by one of the major services of the 
Department of Defense and consisted of the development 
of a technically sophisticated and highly advanced acous- 
tical electronic detection system. Project Bravo was 
a classified project and was required to maintain security 
procedures and records in accordance with Defense Depart- 
ment Security and Contract Administration regulations. 

Project Bravo was programmed and contracted for 
a) cost of 1.3 million dollars and has.incurred no 
Overrun costs. The project contract included the basic 
design and mount steady, the fabrication of four devel- 
opmental models, and the testing and evaluation of the 
Four developmental models. 

hen nen or nl za Lon Or Erojecte ¡Bravo was ca 
Baer, on ot a nonsprofit organization formed to work Xn 
specialized areas for the public welfare and national 


security of the United States. The work performed in 
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this research and development division primarily involved 
the performance of basic and applied research and its 
application in the areas of acoustical and electro-mag- 
netic waves to the development of electronic detection 
Systems and equipment for the Department of Defense. 

The prime organization (research and development divi- 
sion), from which all the data of Project Bravo was 
collected was located in a relatively small metropolitan 
area Which 1s neither a communication or transportation 
center. From the air transportation aspect, the area is 
relatively inaccessible. 

Ther prime Organizacion” he bearrer desuond edi as 
nuovo or-b, had a staff of 3 physieists with master de- 
grees, 2 mechanical engineers (1 master and 1 bachelor 
degree), 4 electrical engineers (1 master and 3 bachelor 
degrees), 5 full time technicians and 6 part time tech- 
mperdns. The project manager and his assistants both 
had master degrees. The prime organization B also award- 
EE ntracts. and purchase orders to three major sub= 


eonlractor or vendor Organizations, designated as By B5 
3 


3 


and B4. ALI Enreerzub-eentrac vor Organizations Supplied 


critical and major components to the project and were 
Bugrded purchase orders in the following dollar amounts: 


a $100,000 
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Bo $61,000 
By $26,000 

Therefore, the data collected from the prime organiza- 
Pron B of Project Bravo were analyzed. and interpreted to 
reveal the inter-organizational communication channel 
utilization between the prime organization B and the 


transacting sub-organizations B B ana ra. 


125022 3 
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PART TY 


ANALYSIS AND EXAMINATION OF INTERPERSONAL COMMUNICATION 
CHANNEL BEHAVIOR OF THE TRANSACTING ORGANIZATIONS OF TWO 


RESEARCH AND DEVELOPMENT PROJECTS 


Chapters Seven and Eight together comprise Part 
IV, which describes the interpersonal communication chan- 
nel utilization between transacting organizations as a 
function of uncertainties and analyzes the supporting 
Bepotheses of Chapter Four. 

Chapter seven explores he question: sitThe 
Metiization of interpersonal communication channels be- 
tween the prime organization and the sub organizations 
of a research and development project a function of un- 
certainties arising from unforeseen or unexpected project 
problems? Project conditions and frequency of channel 
utilization are measured and analyzed in detail. Support- 
ing Hypothesis One is presented and tested by three dif- 
Merent measures of interpersonal channel utilization: 

EI) correlation between periods of uncertainty and in- 
creased frequency of utilization of the interpersonal 
channels, (2) average weekly frequency of utilization of 
the individual channels of the transacting sets of organ- 


izations during periods of uncertainty and periods of 
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certainty, and (3) the percentage increases in utiliza- 
ton Of the individual channels during periods of un= 
Certainty. The evaluation of the testing is presented 
Ema a discussion of the interesting features of the 
results of the analysis concludes the chapter. 

Chapter Eight explores two different questions: 
(1) Does the determinability and complexity of products 
or services between the transacting project organizations 
mec resto the utilization of the interpersonal channels? 
(2) Is Interpersonal channel utilization between project 
organizations related to the nature and characteristics 
of inter-organizational relationships? These two types 
of uncertainties or factors are measured and the data 
related to these factors are analyzed in terms of the 
Aena ation of the interpersonal communication channels. 
Supportina Hypotheses Two and Three are presented and 
testeo by three measures of channel utilization similar 
to those of Chapter Seven. The implications of some 
non-model factors or variables which appear to be influ- 
ential and affect channel utilization are identified and 


discussed. 


CHAPTERZSEVEN 


INTERPERSONAL COMMUNICATION CHANNEL UTILIZATION BETWEEN 
TRANSACTING ORGANIZATIONS AS A FUNCTION OF UNCERTAINTIES 


ARISING FROM UNFORESEEN PROJECT PROBLEMS 


tere duc tion 

Ls the utilization ef 1nterpersonal communication 
channels between the prime organization and the sub or- 
ganizations of a research and development project a func- 
Bron Of Uncertainties arising from unforeseen project 
problems? This question is the basis for the first sup- 
porting hypothesis of this study. Changes in utiliza- 
Rony o: interpersonal channels. as a function Of pro Jjeck 
uncertainties were examined in two different contexts. 
In the first of these contexts, utilization was examined 
by measuring the frequency of channel usage per week of 
the four interpersonal channels. Measured channel utili- 
zation was between the prime organization and each rele- 
a iF ub organization: Changes in frequency of each 
interpersonal channel were compared with the designated 
pesrods of project uncertainties; and the differences 
in frequency of each individual channel during periods 
of uncertainty and periods of certainty were examined. 


In the second context, channel utilization was 
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examined by measuring the richness usage aspect of each 
interpersonal channel. In this case, the changes in 
frequency of each of the four channels during a specific 
peuwrtodcor uncertainty were compared with one another To 
examine the differences or similarities in the relative 
aeni zation of the interpersonal communication channels. 

Ins:che,remainıng sections of this chapter, ¿me 
measurement of channel frequency and richness, and the 
measurement of uncertainties arising from unforeseen 
project problems are discussed briefly. Then, an anal- 
ysis 1s made in which the differences in interpersonal 
channel utilization associated with differences in proj- 
ect conditions and project organizations are examined. 
The results of testing Supporting Hypothesis One, which 
is concerned with the changes in interpersonal channel 
Blzstrlon as a function of project problem uncertain- 
peccare presented and discussed. A summary and general 
Je russıon of findings closes the chapter. 
Messutrement of Varying Project Conditions end Frequency 
of Channel Usage 

2 Was polnbedroutrain Part AT... Potente personal 
channels were measured in terms of frequency of communica- 
tion instances per week by means of unobtrusive records 


and documents. These four interpersonal channels of 
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communication were: 

l. Face-to-face interaction 

2. Telephone conversation 

3. Teletype/telegram messages 

4. Written correspondence 

Each of the two research and development projects 
examined in this study had different prime organizations. 
Unobtrusive data was collected from these two prime or- 
ganizations and channel utilization determined by record- 
ing the inter-organizational instances of communication 
per week between the prime organization and each of the 
major sub or vendor organizations for each of the four 
interpersonal communication channels. Project Alpha in- 
volved the prime organization A, three major sub organi- 


zations As, Ay, and A and a monitoring/sponsoring 


22 


organization An Channel utilization data of each of 
the four channels was recorded separately for the inter- 


organizational communication between A and A A and A 


mee 


and A and Az) and A and A? This same recording pro- 


2? 


cedure was used for Project Bravo with the exception that 
Bravo involved the prime organization B and sub organi- 


Ze cons Ba > Bo y and B, only. 


3 


The recorded instances of inter-organizational 


communication consisted of communication between project 
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managers and project personnel of the transacting organ- 
izations. Form or non-relevant types of business commun- 
ication between the central billing or purchasing depart- 
ments of the various transacting organizations was not 
included in the data collected and recorded. This was 
En Omly type of communication between the transacting 
organizations that was not included in the collection and 
recording of channel usage. 

The project uncertainties that were measured and 
that are discussed in this chapter were uncertainties 
arising as a result of project difficulties such as: un- 
foreseen or unexpected technical, búdgetary, administra= 
tive, or contractual problems. The data were obtained by 
interviewing the project manager and relevant project 
personnel of each of the prime organizations A and B, and 
asking them to both identify and describe in detail all 
project uncertainties arising from the above unforeseen 
or unexpected or any out-of-the-ordinary events or situa- 
tions which occurred. When such an uncertain period was 
identified, the project group was asked to consensually 
agree on the week in which the uncertain event or situa- 
tion was first recognized and when the period of uncer- 
tainty was recognized as being over. 


The total period of the project being examined 
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for each set of transacting organizations was then broken 
down into the designated periods of uncertainty, with the 
remaining time period designated as the period of cer- 
tainty. These periods of certainty and uncertainty be- 
came the independent variable with which the frequency 
of channel utilization was compared and analyzed. 
usb sus or Interpersongal Channel Utilization 

The data obtained through the recording of un- 
obtrusive records and by the interviews of the project 
managers and personnel of organizations A and B were ana- 
lyzed in terms of differences in frequency of channel 
utilization associated with periods of certainty and un- 
certainty in the specified length of the project life 
examined. To examine differences in channel utilization 
as a function of project problem uncertainties, each 
project's data were analyzed over a specific length or 
timeframe of the project's life, and then this timeframe 
was divided into periods of uncertainty, with the re- 
maining periods lumped together as the period of certainty. 

The data of Project Alpha were collected for an 
eighty (80) week timeframe in the life of the project. 
This timeframe began one month after the contract was of- 
we aly placed with- organization A and continued for 


eighty consecutive weeks. The frequency of channel uti- 





i 


Ir Lion between fuse nos mex FY and A+>A_ was re- 
corded in weekly chunks or intervals for the eighty week 
spane The instances per week of inter-organizational 
communication between AA, were recorded for the first 
thirty-six weeks only of the eighty week timeframe as the 
@emeract with A, was terminated at the end of the thirty- 
sixth week. 

The data of Project Bravo were recorded as in- 
stances of channel utilization per week for a forty (40) 
week timeframe of the project's life. This timeframe 
began two months after the basic project design of or- 
ganization B was approved and continued for forty consec-— 
utive weeks. The instances per week of inter-organiza- 


tional communication between B-—-B B-«—— Bj, and B-«—-B 


12 


were all recorded for this forty week timeframe. 


3 


The periods designated and identified as periods 
of uncertainty of Projects Alpha and Bravo are shown in 
Table 7-1. Data are presented by showing each set of 
transacting organizations, the inclusive weeks in which 
pc riod Or periods of uncertainty occurred for that 
particular set, and the general type and description of 
pre project uncertainty. It is interesting to note that 
E ro were Sixteen identified periods of uncertainty, of 


which twelve were identified as being related to technical 
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problems. Three of the periods were related to a combina- 
men Or borh technical and contractual problems, and one 
period was related to a budgetary problem. Fifteen of 
the sixteen periods of uncertainty were identified as the 
pe ot project uncertainty resulting from technical or 
EE ubI"atlon of technical and contractual problems. ı TE 
appeared from this limited example that for research and 
development projects consisting of new concepts and highly 
Semeanced Technological innovations, thé periods ot uncer- 
tainty that arise are mainly of a technical nature. 

Another facet of the data was the average length 
in weeks of the periods of uncertainty for each project. 
The periods of uncertainty of Project Alpha had an average 
length of duration of 4.9 weeks, while the periods of un- 
@ertainty Of Project Bravo had an average léngth of 4.3 
weeks. It appeared, then, that the average duration of 
pesrodgs of uncertainty of the research and development 
projects studied was slightly more than 4.5 weeks. 

Looking Specifically at the subdivisions of Proj- 
Pel i a, ii was noted that the transacting organiza- 


plons A-c——— A. had a period of uncertainty occurring dur- 


l 
ing the 30% through 36% weeks and that fees had a 
Bureéctly related period of uncertainty occurring during 


phe 33rd through 36% weeks. Also ALA, and ae had 





Il 


Peerods of uncertainty occurring during the 25% througn 
27th weeks and that ALA had a period of uncer Carney 


Emrectiy related to the problems of A, and À. occurring 


2 3 
during the 258 through 28% weeks. This facet will be 
e ned again. in a later part of this chapter. 

Having identified and tabulated the periods of 
Bee rLrdinty for each set of transacting organizations, 
it was then possible to examine the changes in utiliza- 
ton ot interpersonal communication channels in the first 
Ane contexts discussed in the introduction to this 
chapter. Tables 7-2 and 7-3 present the average fre- 
mueney per week of each interpersonal channel of each 
Helio transacting organizations during the designa ted 
Reno ds Of uncertainty and during the periods of certainty- 
In addition, the average frequency of channel utilization 
For each set of transacting organizations during their 
mespective combined periods of uncertainty is shown. For 
= mple, Table, 7-1 revealed that two periods of uncer= 
tainty were associated with the transacting orqanizations 
SSA e Table 7-2 presents these same two periods of 
encertainty under the columns Xuc. The average frequency 
per week of each interpersonal channel for the two peri- 


els of Uncertainty is shown under the first two Xuc col- 


umns, respectively. The average frequency per week of 
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each interpersonal channel for the two uncertain periods 
combined is shown under the column me Theyayerage 
Frequency per week of the interpersonal channels for 

the period of certainty is presented under the column 
Xc. 

Tnesmestrdsstinetivvxvresture or ithe data in 
Tables 7-2 and 7-3 was the differences in the frequency 
of utilization between periods of uncertainty and periods 
of certainty for the face-to-face and telephone conversa- 
tion interpersonal communication channels. The average 
weekly utilization value of the face-to-face channel was 
Meester (in two cases, equal) for individual periods of 
Eneertarnty than for periods of certainty for each set 
x» 1ansacrting organizations in both Projects Alpha and 
Bravo. This was also true of the combined average of 
meekly Utilization during periods of Uncertainty for the 
face-to-face channel. Each combined average of periods 
"uncertainty was greater than the average of periods 
Of certainty of face-to-face channels for every trans- 
Epa organization of both projects. 

The uteı 11 zatıon of the stelephene conversablion 
channel appeared to be almost the same as that of the 
Mace=to=face channel. With the exception of one period 
EN cereurDty or the transacking organization A 


the average weekly utilization value of the telephone 


conversation channel was greater for individual periods 
SF eıncertadinty than for periods of certainty of each 
Ser Of transacting organizations in both projects. This 
Ec peson occurred in the- -second period- of- uncertainty 
oiT the transacting set A ie The average weekly 
value of telephone conversations for this period of un- 
Certainty was .75 while the average weekly value for the 
Mei tod rot Certainty was Slightly higher at .82. The 
other fifteen periods of uncertainty all had a higher 
average telephone channel utilization than the respective 
periods of certainty. This exception did not appear when 
comparing the differences of combined average values of 
merlods Of Uncertainty with periods of certainty for the 
telephone conversation channel. In every set of trans- 
ENS organizations, the combined weekly utilization 
average of periods of uncertainty were higher than the 
weekly utilization averages of periods of certainty for 
the telephone conversation channel. 

The utilization of the telegram/teletype communi- 
cation channel appeared to follow the consistent trend 
of the face-to-face and telephone conversation channels. 
Bun ten of the sixteen individual periods of uncertainty, 
average weekly utilization of the teletype/telegram 


Channel was qreater during these individual periods of 


12% 


uncertainty than for periods of certainty. The trans- 


acting set B*—>B, had zero utilization of this channel 


3 
for both periods of uncertainty and certainty, and only 
five of the sixteen individual periods of uncertainty 
had average weekly utilization values of the teletype/ 
telegram channel lower than the respective periods of 
certainty. Two of the five lower values appeared in the 
transaction set AA, and the other three appeared in 


the transaction set B-—- B5. All five of these average 
weekly values of periods of uncertainty were 0.0 compared 
with the average weekly value of .04 for the periods of 
certainty. These differences were slight and appeared 

to be almost negligible. With the exception of one trans- 
acting set, the combined weekly averages of utilization 

of the teletype/telegram channel were greater during 
periods of certainty. The exception appeared in the 


transaction set A-——»-A in which the combined weekly 


= 
average of utilization was 0.0 compared to the value of 
.04 for the period of certainty - again a very negligible 
difference. In general, therefore, it appeared that the 
frequency of utilization of the teletype/telegram channel 
followed the pattern of the face-to-face and telephone 
conversation channels in that the frequency of utiliza- 


tion was greater during periods of uncertainty than during 


periods of certainty. 


EI 


The frequency of utilization of the written 
cor respondence Channel did- not- appear to follow the con- 
sistent pattern of greater utilization during individual 
Pato de of uncertainty tchat was evidenced by the tace= 
to-face, telephone conversation, and teletype/telegram 
channels. Nine of the sixteen individual periods of 
uncertainty had average weekly utilization values that 
were higher than the average values for periods of cer- 
tainty, while seven of the sixteen individual periods of 
uncertainty had lower average weekly utilization values 
pucn those tor periods of uncertainty. The combined 
weekly utilization averages indicated the same general 
trend. In four of the seven sets of transacting organ- 
ezatıons, the written communication channel was utilized 
Besen atrer extent during periods of uncertainty than 
eorında periods of certainty. The data indicated, there- 
Bor. hat the written channel of communication was used 
only slightly more during periods of uncertainty than 
during periods of certainty. However, the differences 
were generally modest and no consistent pattern oí any 
magnitude was apparent. 

With respect to the differences in period utili- 
zation between Projects Alpha and Bravo, there appeared 


me Oe one distinctive difference. In Project Bravo, all 
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of the combined weekly averages for periods of uncor- 
Came of each type of channel for each set of. trans- 
Meri Organizations were higher than the weekly averages 
Simei iization tor periods. of certainty. Al of the n= 
ani dual periods of uncertainty of Project Bravo also 
had higher weekly utilization averages than for periods 
Spmeerecainty with the exception of three individual per- 
iods. These three exceptions occurred in the same chan- 
nel (teletype/teleqram) and in the same set of transact- 
ing organizations (Deep), and the differences in the 
average weekly values of utilization appeared to be 
emo. Uncertain periods one, three, and four of the 
teletype/telegram channel of the set B=>B, allthad 
mMalues of 0.0 for the periods of uncertainty, while the 
weekly utilization value of the period of certainty for 
the same channel was only slightly above zero at „O4. 
Comparison with Project Alpha showed that twelve 
of the sixteen combined weekly averages of utilization 
for periods of uncertainty of each channel of each set 
a cransactina organizations were higher than the re- 
Spective weekly averages Of utilization for periods of 
ant antys Tt 1s interesting to note that three of the 
Pour combined averages of periods otf uncertainty which 


Mere. lower than the periods of certainty occurred in 
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the utilization of the written channels of communica- 
tion and the fourth lower combined average occurred in 
the utilization of the teletype/telegram communication 
channel of the set AA. Face-to-face and telephone 
conversation channels all had higher combined average 
frequency of utilization values for periods of uncer- 
Beine vy than for periods of certainty: 

Considering all the average weekly utilization 
values of Tables 7-2 and 7-3, the general picture that 
emerged was one of increasing use of interpersonal commun- 
ee ron channels during periods ot uncertainty. The data 
more often than not suggested that average weekly fre- 
aueney Of channel utilization during periods of uncer- 
tainty was higher than the average weekly frequency of 
menn utilization during periods of certainty. This 
was true for all of the combined weekly averages of per- 
uxor uncertainty of Project Bravo and for the majority 
of the combined weekly averages of periods of uncertainty 
Project Alpha. In all cases, the individual periods 
of uncertainty of the face-to-face channels had higher 
p averages of utilization than tbe periods of cer- 
pum Fifteen of the sixteen individual periods of 
uncertainty of the telephone conversation channel had 


higher weekly averages of utilization than for periods 


Qe certainty. In ten of the sixteen individual periods 

of uncertainty, average weekly utilization of the tele- 
type/telegram channel was higher during these individual 
pemodsS-of uncertainty than for the periods of certainty. 
In the majority of the individual periods of uncertainty 
ENME DcSwritten correspondence channel, average weekly 
utilization was higher during these individual periods 

ue ncocrtarnty than for the period of certainty. In a 

few of the individual and combined periods of uncertainty, 
average weekly utilization was lower than for the periods 
Of Certainty; but the majority of these few cases occurred 
in the written correspondence channel and the differences 
were very slight. In order to make a better determina- 
troneor the changes in utilization of interpersonal chan- 
pesessca function of project uncertainties, this inves- 
tiqation will now examine graphical presentations depict- 
enable changes in utilization. 

Figures 7-1 through 7-7 graphically present the 
data from which Tables 7-2 and 7-3 were extracted. Each 
amaba. represents an individual set of transacting organ- 
Mmzetrrons and depicts the frequency of utilization of the 
Four interpersonal communication channels associated 
with the timespan of the project examined and the des- 


anated periods of uncertainty. The horizontal axis of 
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the graph is divided into the weeks of the project life 
investigated. The vertical axis represents the frequency 
EU l!s235tro0n of the four interpersonal channels for 
Ce eL Rol transacting organizations- The vertical 
dotted lines interposed on the graphs depicts the des- 
Mos ed periods of uncertainty for the set otf transacting 
organizations being examined. 

Figures 7-1 through 7-4 present the data of the 
EeNELE5sonsactsng set of organizations of Project Alpha 
and Figures 7-5 through 7-7 present the data for the 
IEuscc'transacting set of organizations of Project Bravo; 
Ecenost distinctive feature presented in each graph is 
the apparent one-to-one correspondence or correlation 
between periods of uncertainty and increased frequency 
of utilization of the interpersonal communication chan- 
nels. Examination of each of the seven graphs visually 
demonstrates that for every designated period of uncer- 
tainty there appeared to be a fairly dramatic overall 
increase in frequency of utilization of the interper- 
EE Isinnels for each of the seven sets of Lronsactzng 
er onızations. The graphs also indicate that there was 
Memapoorent overall increase or rise in frequency of 
utilization of the channels during any other timeframe 


Se any of the remaining non-identified periods which 





Mu 


were labeled periods of certainty. 

There was one exception to these consistent 
Paeterns and that was the increase in frequency of uti— 
Mier On of the channels in the first few weeks of all 
Mio ms acting sets in ProjecteAlpna, and Ine ene Tirst 
few weeks of the transacting organization set B~—>-B.. 
In Figures 7-1 through 7-4 and in Figure 7-7, there does 
appear to be an overall increase in frequency of utili- 
Zation associated with the first few weeks of each graph, 
and these periods are shown as the diagonal-hatched area 
on each of these graphs. These specific periods were 
neither designated periods of uncertainty nor labeled as 
part of the period of certainty for each Set of trans- 
Aena Organizations. Recalling the discussion at the 
posnmnung of this section; It was shown that the time- 
mele or analysis of the four transacting sets of or-= 
ganizations of Project Alpha began approximately one 
month after the contract was officially placed with 
prime organization A. Examination of the project his- 
tory revealed that the first few weeks after the official 
Eu not the contract WLEñA As was. the period “during 
which A placed sub-contracts with organizations Aas Ay, 


and Az epedmepnsultedvraboautstchese SuDnsconeErac ts ua An 


This is the same period of time represented by the 





drxagonal-hatched areas covering the first few weeks of 
pocures J7-1]-through 7-4. 

It was also shown that the timeframe of analysis 
of Project Bravo began two months after the basic design 
Of the project system was approved. Examination of the 
project history revealed that the sub-contracts for B4 
and B, were placed before this timeframe, but that the 
Sube-contract for B4 was placed in the first weeks of the 
Ber van. timeframe of analysis of this study; and this 
period is represented by the diagonal-hatched area of 
Figure 7-7. While these periods may be viewed as per- 
mods Of uncertainty, Allen (1966), Rosenbloom and Wolek 
(1967), and Graham (1967) have all found that there is 
mnexnecreased utilization of all communication- channels 
in research and development projects during the initial 
life of a project when contracts and design proposals 
meen placed, Their findings appear to be confirmed again 
by this study. These periods can be labeled periods of 
Ecubiu5r. but othHey-are exboected periods of uncertainty 
and as such are not relevant to the analysis and examina- 
tion oí this study. The periods of uncertainty relevant 
to this study were those with uncertainties arising from 
unforeseen or unexpected project difficulties or prob- 


Bems, and the diagonal-hatched periods of Figures 7-1 


through 7-4 and Figure 7-7 are, therefore, not examined 
opere tely 16 "this study. The data of each of the four 
eu nnels during. cthıs period, however, were included as 
Palio: fine general period of certainty, which resulted 
in a more powerful analysis of data and a larger sample. 

Other items of interest of the visual presenta- 
pru-cor che graphs include the- utilization of thè- face- 
to-face and telephone conversation channels during the 
Eon ToO uncertainty: The most apparent and discerni- 
bie increases in frequency of utilization during periods 
Srruncertainty of every transacting set occurred in the 
Matse=co=tace and telephone conversation channels. The 
teletype channels appeared to have a general increase in 
rita tion during periods of uncertainty, while the 
written correspondence channel demonstrated no consistent 
pattern or trend in differences of utilization between 
periods of uncertainty and periods of certainty. It 
appeared that the greatest increase in frequency of uti- 
Wiza enon of the interpersonal channels during periods of 
uncertainty occurred in the face-to-face and telephone 
Eve tton chapneis, with the teletype channel showing 
a slight trend in increased utilization and the written 
correspondence channel demonstrating no apparent pattern 
or discernible differences between periods. 


Another noteworthy facet found in the graphical 
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presentations is the gradations of increase and decrease 
in frequency of utilization of the face-to-face and 
telephone conversation channels during periods of uncer- 
tainty. in general, it appeared that there was a grad- 
Welinerease in frequency Of utilization of these two 
channels in the beginning weeks of the uncertain periods, 
a peak in the later stages, and then a rapid and sharp 
decline in frequency of utilization as the periods end. 
This consistent pattern was in general evidence in all 
the graphical presentations. It indicates that there 
was a gradual crescendo rise in the utilization of these 
Ewo channels as the period of uncertainty was recognized 
emia, OLOGressed, it reached a high point, and did not 
taper off but dropped off rapidly and sharply as the 
period of uncertainty terminated. 

Examination of the individual graphical presenta- 
tions revealed several interesting possible relation- 
ships between the face-to-face and telephone conversa- 
tion channels during periods of uncertainty. There ap- 
peared to be differences in utilization of these two 
channels in the second (33nd through 36% weeks) and 
Fourth (46th through 53rd weeks) periods of uncertainty 
in the transacting set AR of Figure 7-4. In the 


second period and the later stages of the fourth period 
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there was little or no utilization of the telephone con- 
versation channel, while during the same respective time 
periods, there was a sharp and dramatic increase in the 
utilization of the face-to face Channel. Figure 7-6 
presents the transacting set B-—-B; and shows the re- 
verse of the above utilization pattern of the face-to- 
face and telephone conversation channels. The second 
(7th through 109 weeks) and fourth (2758 through 30t weeks) 
en Sor uncertainty ofthis transacting set indicated 
M Ore was a greater frequency in the utilization of 
the telephone conversation channel when there was a de- 
crease in the utilization of the face-to-face channel. 
E cchsot these periods, there was zero utilization of 
face-to-face interaction and there was a greater utili- 
zation in the telephone conversation channel as compared 
ES he other periods ot uncertainty of this set. -It 
appeared, therefore, that there was an inherent trade-off 
function between these two channels. During periods of 
Eu «alnty, when the Frequency of utilization of the 
Macas co=tace channel was low, there was an apparoeni in- 
crease in the frequency of utilization of the telephone 
Penversation channel. And similarly, when the frequency 
a Utilization or the telephone conversation channel was 


Slight, there appeared to be a substantial increase in 


oS 


the frequency of the utilization of the face-to-face 
channel ‘during periods of uncertainty. 

An interesting relationship between the different 
transacting sets of organizations of the same project is 
raphıcally presented in Figure '7-8,. This Figure presents 
on one graph the four sets of transacting organizations of 
Project Alpha and shows the frequency of utilization of 
the interpersonal channels for the specific common time- 
frame of weeks twenty through forty. It was noted earlier 
ienstchıs chapter that A ——À had directly related periods 
uncertainty with Ak— A, ) Aw—-A,, and Aer A that 
occurred durina common timeframes. Figure 7-8 graphically 
presents these common periods of uncertainty. Table 7-1 
revealed that the period of uncertainty of P Oc 
eurring during the weeks 25 through 28 was associated 
with the technical difficulties of Ax—»A, and AA, 
Secubeing durina the period of uncertainty of weeks 25 
through 27. It also revealed that the period of uncer- 
tainty of PEE MEA occurring during the weeks 33 through 
36 was directly related to the period of uncertainty of 
jc. SCGECUrring- during the weeks-30'throudh 36.4. Figure 
7-8 indicates that there was an overall increase in tre- 
quency of utilization of the interpersonal channels dur- 


ing the common periods of uncertainties for the relevant 


BRBOUENCY OF UTILIZATION 
RELATED TO A PROBLEM COMMON TO THE TRANSACTING ORGANIZATIONS 
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Perms of transacting Organizations: During weeks 25 
through 27 there was an increase in frequency of utili- 
Zauılcon or sets A As y AA and, Corrcesponalaalys 
Bere was increase in utilization of Dr during 
Weeks 25 through 28. During weeks 30 through 36 there 
Was an increase in frequency of utilization of the set 


A-—-—A. and, correspondingly, there was an increase in 


D 
Maza tion of a SuUrPInNgG weeks- S3 chröoughy>ez Le 
appeared that during critical periods of uncertainty, 
not only was there an increase in the use of the inter- 
personal channels between the prime organization and sub 
Sie@genut gation, but there was a directly related increase 
ene suse or the interpersonal channels between the 
Prime organization and the monitoring organization. 

The graphs or rigures Jer through 7= jaw suai iy 
er mache, rreqlency of utilization of the interpersonal 
Channels during the Specified timeframes of Projects 
Alpha and Bravo. Tables 7-2 and 7-3 present the aver- 
age weekly values of frequency of utilization of the 
eiemneils or the various sets of transacting organization 
lom eds St Funcerkaintyvr and Certainty. “Mhetdata irom 
which the frequencies of these figures and tables were 
Computed were measured on an ordinal scale and, there= 


ue were not suitable for parametric testing methods. 


Add Lionally, the small size of the sample which often 
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occurred in the frequencies of the face-to-face and 
teletype/telegram channels limited the use of many of 
the non-parametric tests such as the Chi Square Test. 
Therefore, a Kolmogorov - Smirnov one sample test was 
utilized to determine if the observed increases and 
decreases in magnitude of the frequency of utilization 
of a channel during the project time period were likely 
suche" besis of chance or not likely on the basis of 
Glance. For this test, the given theoretical drstribu- 
tion of the frequencies of each channel was a uniform 
E-rImrbucion. The results ot this test are presented in 
wi, Hop telephone Conversations; the observed 
increases in magnitude of frequency of utilization for 
five Or the seven Sets of transacting organizations were 
either statistically significant or approached signifi- 
succo und were not likely- on the basis of chance... For 
RBgcewtowertace and teletype channels, the observed increases 
Ima caninas of frequency of utilization for-two ot the 
seven sets of transacting organizations were either sta- 
sica ly slonlticante Or approached significances It 
appeared that the small number of observed frequencies 

2 eorded (often n - 1, 2, or 3) for these two channels 
somewhat limited the use of this test and resulted in 


p cust of significance of 0.10 or less being diffi- 
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EM. (o reach. For the written correspondence channel, 
none of the seven sets of transacting organizations were 
E Erstrcally significant and only one of the observed 
increases in magnitude of frequency of utilization ap- 
proached statistical significance. This was consistent 
with the previous tables and figures which showed appar- 
ent relative non-importance of the written correspond- 
emce channel. It appeared, therefore, that the increases 
and decreases in magnitude of the frequency of utiliza- 
tron of the telephone conversation were significant, 
that the increases and decreases of the face-to-face and 
meretype channels were slightly on the significant side, 
and that the increases and decreases of the written 
s@rrespondence channel were not significant. However, 
these results were generally modest and no consistent 
Erend, with the exception of the telephone conversation 
channel was apparent. 

tieononealysSls “OF Cie e hanes win UEblizatlon on 
interpersonal channels as a function of periods of proj- 
Eu ncertaintios in the [first context discussed in the 
NENuEtroOoduction to this chapter is now complete. In this 
Bemeext, the differences in frequency of utilization of 
Seen individual channel during periods of uncertainty and 


certainty were examined; and the changes in frequency of 
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each interpersonal channel were compared with the des- 
ignated periods of uncertainties. The second context 
can now be examined. In this context, channel utiliza- 
tion was examined by measuring the richness of communi- 
cation concept of each interpersonal channel in relation 
Com eri ods of uncertainty. 

Tables 7-5 and 7-6 were constructed to aid in the 
examination of the second context. These tables show the 
percentage increase in utilization of each interpersonal 
eBammel of each transaetıng set of Organizations during 
periods of uncertainty. The averages computed for Tables 
7-2 and 7-3 were utilized to compute these percentages. 
In order to compare differences in frequency of utiliza- 
tion between the four interpersonal channels, each indi- 
vidual period of uncertainty and the combined period of 
uncertainty for each transacting set was again shown 
on these tables. The average amount of weekly utiliza- 
tono a channel during a period of uncertainty and dur- 
inq a period of certainty was shown on Tables 7-2 and 
7-3. Using these two averages, a percentage increase in 
channel utilization between periods of certainty and un- 
certainty was computed. In turn, the other three chan- 


nels' percentage increases during the same period of 
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uncertainty were computed which facilitated the compari- 
son of the percentage increases (or decreases) of all 
four channels against one another. 

The most noteworthy feature of these Lables was 
the apparent consistent richness pattern of channel usage 
during periods of uncertainty. It appeared that the 
face-to-face channel increased in utilization the great- 
est amount, followed in order by telephone conversations, 
teletype/telegram messages, and written correspondence. 
In thirteen of the sixteen individual periods of uncer- 
tainty, the face-to-face channel had the greatest percent- 
age increase in utilization. In eleven of the sixteen 
individual periods of uncertainty, the telephone conver- 
Sation channel had the second highest percentage increase 
in channel utilization. In nine of the sixteen individ- 
ual periods of uncertainty, the telephone channel had 
the third highest percentage increase in channel utili- 
zation. In one set in which the teletype channel was 


tied for the highest percentage increase (B-—-B.), the 


1 
Sample of this channel was only one (n = 1). And in 

another set (DR) in which the teletype channel was 
last in percentage increase for three periods -of uncer= 


EXnty, the sample of this channel was only two (n = 2). 


In twelve of the sixteen individual periods ot uncertainty 
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the written correspondence channel was last in the per- 
@ nee Sincrease in 'cehannel- utilization. The individual 
Peri ods (of Uncertainty, then, appeared to- indicate a 
Son general’ trend am they utilization of the faces 
to=face channel the most, the telephone conversation 
Mewes tne teletype channel third, and the written corres 
spondence the least in utilization. 

This pattern was more evident and pronounced in 
er scoaubined’perlods of Uncertainty. “in seven out of 
seven combined periods of uncertainty, the face-to-face 
channel had the highest percentage increase in channel 
orelszation. In six of the seven combined periods of 
uncertainty, the telephone conversation had the second 
highest percentage increase in channel utilization. In 
five out of seven combined periods of uncertainty, the 
teletype/telegram channel had the third highest percent- 
dE En Tease in channel utilization; and 1n six. out of 
seven of the combined periods of uncertainty, the written 
correspondence channel was last in the percentage in- 
ercase san channel utilization. 

Considering.the analysis or both contexts. of 
panes n utilization of interpersonal communication 
ebhannels, the general picture that emerged was one of in- 


creasing use of interpersonal channels during periods of 
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Ber kainty.... Of this increasing utilization, Lhe face- 
to-face channel increased the greatest amount, with the 
telephone conversation channel second, the teletype/tele- 
gram channel third and the written correspondence channel 
Bcılızation the least amount. The data more often than 
not suggested that average weekly frequency of channel 
morratron during periods of ca E was higher than 
BU PHO periods of certainty. The graphical presentations 
Suggested a one-to-one correspondence or correlation be- 
tween periods of uncertainty and increased frequency of 
mMeplization of the interpersonal communication channels. 
It also appeared that the most discernible and largest 
Bnereases in frequency of utilization during periods of 
uncertainty occurred in the face-to-face and telephone 
conversation channels. This corresponded with the anal- 
Ep Sof the percentage increases in channel utilization. 
It appeared that when a period of uncertainty occurred, 
the face-to-face channel was utilized the most, the tele- 
phone conversation channel utilized less than face-to- 
face but more than the teletype and written correspondence 
@pannels, the teletype channel utilized third itt preter- 
ence, and the written correspondence channel utilized the 
least of all the channels. There were some exceptions, 


but they were few and appeared to be modest differences. 
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In general, the above patterns of utilization appeared 
Pon sccoensistent throughout the datas This investiga- 
tion will now proceed to examine Supporting Hypothesis 
One. 
Bor Supperting Hypothesis One 
Three supporting hypothesis were devised to test 
specific premises concerning changes in the utilization 
of interpersonal communication channels between the 
transacting organizations of a research and development 
Drojecı as a function of project uncertainties. The 
pundgeor the first ot the three supporting hypotheses 
will be examined in the remainder of this section. 
upper king Hyvpöthesi One LS Fas fol lows; 
SH-1 Interpersonal communication channel utili- 
zation between. Ene transaccimngd “Organi vatitens 
Ss aun Pron os tenen sr taras els ig 
irom project probi oms such acs: uartorescen 
or unexpected technical, budgetary, adminis- 
tea Iive Aa ECON nas cue a pr oo ene a S 
expected that channel utilization will in- 
Chase with tne Cecurrcenes Of any one Or 
these types of problems and that there will 
SINGERS cia E reas A SO 
the Cieher Channels "of communica 10N- 
There are two contexts of changes in utilization 
EM interpersonal channels with which this support- 
ing hypothesis is concerned. One is the expected increase 
in channel utilization with the occurrence of any one of 


the unforeseen or unexpected project problems. The second 


is the expected increase in the use of the richer channels 


ro] 


ec ommunleatıon during a period of uncertainty. Both 
of these contexts were discussed in the analysis of the 
Br vlous seetion, and it was found that there were ample 
data in the two sample projects for the examination and 
Beseinc, ot these changes in utilization of the interper- 
senal channels. 

This supporting hypothesis was considered con- 
firmed if it could be shown that: (1) there was a one-to- 
one correlation between periods of uncertainty and in- 
creased frequency of utilization of the interpersonal 
channels, (2) the average weekly frequency of utiliza- 
[pon of the individual channels of the transacting sets 
was greater during periods of uncertainty than during 
periods of certainty, and (3) the percentage increases 
Mie Weil yation of the individual channels during perlods 
Of uncertainty were progressively larger for the richer 
s*ougnrcation channels. A detailed analysis and dis- 
cussion of these three criteria was performed in the 
last section. The data in Figures 7-1 through 7-7 re- 
Br tor che first meäsure, the data in Tables 7-2 and 
EE coe the second measure, and yrhr Zeararın bepbos 
PS and 7-6 relate to the third measure. 

A review of the data in Figures 7-1 through 7-7 
indicated that for both individual and combined periods 


er uncertainty there was a one-to-one correspondence or 


1,2 


correlation between these periods and increased frequency 
sa tion or sche interpe r son. Ly’commerk ear on schan- 
nels. A review of Tables 7-2 and 7-3 indicated that 
average weekly frequency of channel utilization during 
periods Of uncertainty was higher than the average weekly 
frequency of channel utilization during periods of cer- 
tainty. This was true for all the combined weekly aver- 
a oO periods Of uncertainty of Project Bravo; and 
for the majority of the combined weekly averages of 
perpgods Of uncertainty of Project’ Alphas. This was also 
Peter or tle Overwhelming majority of: ithe individual 
periods oi Uncertainty of the tour 1ndividtiial channels 
of both projects. A review of Tables 7-5 and 7-6 indi- 
cated that there was a consistent richness pattern of 
Giese! atilizutron during: periods of “uncertainty. Tor 
ali: O moinea anda. ina yvidual pertods of Uncertainty Le 
was readily apparent that the face-to-face channel had 
the highest percentäge increase in chännel utilization 
during periods of uncertainty, the telephone conversa- 
tion channel was second, the teletype/telegram channel 
third, and the written correspondence channel had the 
lowest percentage increase. 

Table 7-7 summarizes the results of the analysis 
ana examination ot the: data in conjunction with the three 


er ne criteria of Supporting Aypothesis. One. Shown xn 


TABLE 7-7 
SUMMARY OF ANALYSIS OF SUPPORTING HYPOTHESIS ONE 





Sample Transacting Channel Is there an apparent 1 
Organizations to 1 correlation betwe 

periods of uncertainty 

increased utilization 














channels? 
Peto TE Yes 
TPC Yes 
B | = E Yes 
WC No 
P to T Yes 
A A ES Yes 
: 2 m No 
Project WC No 
Alpha 
ESTO R Yes 
To Yes 
S | Ir Jk No 
WC No 
FOTONE Yes 
TE Yes 
z sb Yes 
WC No 
RIESE Yes 
TS Yes 
2 mr T Yes 
WC Yes 
: E tO F Yes 
Project TC Yes 
Bravo BB, P Yes 
WC Yes 
I xut o E Yes 
TE Yes 
B4—>B y T E 
WC Yes 
F to F = Face to Face 
TC = Telephone Conversation 


IE ELE 7-7 (continued) 




















ie the average Weekly Rene tor enamel ac coralina 
meeaquency Of utilization to greatest % increase in 
during periods of uncer- utilization ot channels 
meaty higher than during during pentode o 
Periods of certainty? uncertainty 

Yes de 

Yes 2 

Yes 3 

No A 

Yes I 

MS 2 

No 3 

No A 

Yes 2 

No 2 

No 4 

Yes dE 

Yes 2 

Yes 3 

Yes A 

Yes dll 

Yes 2 

Yes 1 

Yes A 

Yes Y 

Yes 2 

vos 4 

Yo 3 

Yes al 

Yes 2 

Yes A 
r = Teletype/Telegram 


WC = Written Correspondence 
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che table are: 

l. Whether one-to-one correlation between 
periods of uncertainty and increased fre- 
quency of utilization of channels was 
apparent. 

2. Whether average weekly frequency of utili- 
zation of channels was higher during periods 
of uncertainty and lower during periods of 
copla lie 

3. The richness rank of the channels of each 
transacting set of organizations according 
to the greatest percentage increase in utili- 
zation of the channels during periods of un- 
certainty. 

The data in Table 7-7 showed an apparent one-to- 
one correlation in twenty one of the twenty seven inter- 
organizational channels. Of the six inter-organizational 
cusmels that did not indicate a one-tTo-65ne correlation; 
the written correspondence channel accounted for four of 
the instances, and the teletype channel the remaining 
two. Both were the least rich of the four types of inter- 
personal communication channels. The table showed that 
mo caverddge weekly frequency ot utilization of channels 


was higher during periods of uncertainty in twenty three 
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meee twenty seven instances; and-ot the four lower 
Engcose three oecurred in the written correspondence 
channel, and one occurred in the teletype/telegram 
nel. The table also showed that the face-to-race 
and telephone conversation channels ranked 1, 2 in rich- 
ness utilization in all seven of the transacting sets 
Owe soni zeclonsss Additionally, 2m five or the seven 
sets face-to-face, telephone conversation, teletype, and 
Wi ten ceörrespnöondence ranked 1, 2, 3, 4 in the greatest 
percentage increase in utilization of channels during 
periods of uncertainty. 

ine everwhelming werant OfPevidence, These! or. 
Supported the first Supporting hypothesis that interper- 
amare nannel utilization is a function of the uncer= 
tainties arisinq irom unforeseen or unexpected project 
Orens. Supporting Hypothesis One is considered 
eon irmen. 
Summary and Discussion 

Reviewina alle. dera presented ru S achap ter 
eee POC Ito of Ihe analysis dnd testing of the Pirst 
Seer ting MypOothes iS ,~1t was possible to conclude that 
interpersonal communication channel utilization between 
er 2 oelıng organizations does occur as a function of 


ero,ecı problem uncertainties in the two projects examined: 





In a few of the individual channels within certain sets 
Cm transecting organizations, these channel utilization 
EN - ne COUld nor be contarmed... Nevertheless... che 
general picture that emerged was one of increasing uti- 
eena cion Of interpersonal communication channels during 
perlods of uncertainty. 

Addaitionalily,; iy cile few cases where E woass ine. 
Sontlieméed chat channel utilization is a function of un= 
@ertcim periods; the majority of the individual channels 
in these cases were the written correspondence channels, 
and the remaining channels were the teletype channels. 
Phe latter is a Strong feature of the data that emerges 
markedly and regularly throughout this analysis and ex- 
amination. The increased utilization and evident reli- 
ance on the face-to-face and telephone channels during 
perrods of uncertainty emerged consistently and very 
discernibly as was shown in the tables and figures of 
pnrs chapter. Table 7-7 showed that in each transacting 
set of organizations the face-to-face and the telephone 
conversation channels were the only channels which: 

(1) had one-to-one correspondence between periods oi un- 
certainty and increased frequency of utilization, (2) 
had the average weekly frequency of utilization higher 


eucına periods of uncertainty than during periods of 


certalinty, and (3) ranked 1, 2 according to the greatest 
percentage increase during periods of uncertainty. This 
consistent pattern of utilization of the face-to-face 

and telephone conversation channels directly corresponded 
with the concept of richness of communication developed 
iv bapter Three. 

The analysis of the graphical presentations illu- 
minated several interesting and possible channel utiliza- 
ron characteristics. in general, it appeared that there 
were definite aradations in the rate of increase and de- 
crease of utilization of the face-to-face and telephone 
conversation channels. It was apparent that there was 
a gradual crescendo rise in the utilization of these two 
channels as a period of uncertainty germinated and was 
Beeeqgm. Zed, 1c. continued the constant inerease until 14 
or eh. cd a high point, and then dropped off rapidly and 
Sharply as the period of uncertainty concluded. Another 
iMceresting characteristic was the apparent built in or 
inherent trade-off function between the face-to-face and 
telephone conversation channels during periods of uncer- 
tainty. It appeared that there was some necessary a- 
mount of total channel utilization between the trans- 
acting organizations during these periods. When the 


frequency of utilization of the face-to-face channel was 





Pen, tere Was an apparent 1increasé 1n the Frequency of 
ute zation of. the telephone conversation channel during 
tMese critical periods. And, similarly, when the fres 
GWeney Of utilization of the telephone conversation 
channel was relatively light, there appeared to be a 
substantial increase in the frequency of utilization of 
the face-to-face channel during periods of uncertainty. 

Another interesting feature was the inter-rela- 
tionship of communication patterns between prime organ- 
BZ. ons, Sub organizations, anda monitoring or directly 
related organization. It appeared that when a critical 
period of uncertainty arises, there was an increase in 
the general utilization of the interpersonal channels 
and a marked and greater increase in the utilization of 
the face-to-face and telephone conversation channels, 
respectively. These increases occurred not only between 
the prime organization and the relevant sub organization 
experiencing the critical period of uncertainty, but 
also occurred simultaneously between the prime organi- 
Boeroneand the monitoring or sponsoring Organization. 
IMA tern: Ol E a traced a sim- 
ilar path through several Lea transacting organiza- 
Brome during a critical period of uncertainty. 


There were several interesting differences in 


ilo 


thes communication Utilization patterns between the two 
projects. There was a greater amount of channel utili- 
zation over the total project timeframe with the trans- 
anna organizations of Project Alpha than there was 

with the transacting organizations of Project Bravo. 

En was expected as the dollar size of Project Alpha 

was four times the size of Project Bravo. What was in- 
teresting, however, was the frequency of utilization of 
the face-to-face and telephone conversation channels of 
Project Bravo aS compared with Project Alpha. In each 
transacting set of Project Bravo, the increases in utili- 
zation of these two channels was much more discernible 
ande in evidence than in the transacting sets of Project 
asia fact, all of the combined weekly averages or 
iu-eguency of utilization for periods of uncertainty of 
Ea cot channel and for each set of transacting Orc 
ganizations of Project Bravo were higher than the aver- 
ages for periods of certainty. While in Project Alpha, 
EHE me paticern was only true tor one or the Four trans- 
acting sets of organizations. Perhaps the most distinc- 
tive feature wus the comparison of the percentage in- 
Gteases OF the face-to-face channels between the two 

ma ts during periods of uncertainty. The percentage 
increases in utilization of the face-to-face channel were 


Mane 39 every set of transacting organizations of Project 
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NO comparison wlub: the. face-to=facée percentage. 1n- 
er es for the transacting Organizations of Project 
Tao. 

Itowidlbeomecalled that che prime organizacion 
of Project Bravo was located in a relatively small metro- 
politan city which was neither a communication nor trans- 
peum.otr1on center and was not a stop on the important or 
NET err transportation routes. Project Alpha, on. the 
other hand, was a large contract and the prime organiza- 
tion was located in a large industrial metropolitan area 
DEC was one ot the nation's major transportation and 
communication centers. The weight of the evidence present- 
em ihis Chapter Supported and confirmed that the utilze- 
ze cn of interpersonal communication channels was a tune= 
Mono project problem uUncertalnties, in the Case-of 
Erosecer Alpha, However; the analysis and examination ot 
Ls Of Project+Bravo,eonfirmed, a tTortiori, that 
though factors existed that act to limit face-to-face com- 
Minsa Lon, such as the relative ' small dollar Size of the 
contract and tbe location otf the prime organization in a 
EUN Lc v mot on a Mejor crans portation srouce ne ati 
IN 1:090 or interpersonal channels is stilla Function: ot 
Bienect problem- uncertainties., In spite of the inherent 


HM ransportation restrictions, the. transacting sets of 





Project Bravo utilized the face-to-face channel to a 
comparative greater extent than the transacting organi- 


Zations of Project Alpha. 





CHAPTER EICHT 


INTERPERSONAL COMMUNICATION CHANNEL UTILIZATION AS A 


FUNCTION OF OTHER RELEVANT PROJECT UNCERTAINTIES 


Poeroduet1ıon 

Is there a relationship between other types of 
project uncertainties or factors and the utilization of 
interpersonal communication channels between the trans- 
acting organizations of a research and development proj- 
ect? This general question was examined by answering 
two more specific questions: (1) Does the determinability 
and complexity of products or services between the trans- 
acting project organizations relate to the utilization 
of the interpersonal communication channels? (2) Is In- 
terpersonal channel utilization between project organi- 
zations related to the nature and characteristics of in- 
ter-organizational relationships? 

Changes in channel utilization as a function of 
these types of uncertainties or factors were examined in 
terms of three measures. For the first, utilization was 
examined by computing the combined weekly average of 
frequency of utilization of the four channels of each 
See Of transacting organizations during periods of prob— 


lem uncertainties and comparing these averages among the 
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transacting organizations of each project. This measure- 
ment was similar to that discussed and utilized in the 
previous chapter. The second measure was also similar 
to the second measure discussed in Chapter Seven. In 
this measure, channel utilization was examined by meas- 
uring the richness of communication aspect of each inter- 
personal channel. The percentage changes in frequency of 
each of the four channels during the combined periods of 
uncertainty were compared with one another and the other 
transacting organizations to examine the differences in 
the relative utilization of the interpersonal communica- 
tion channels between transacting sets of organizations. 
For the third measure, the volume of channel utilization 
was examined. In this situation, the total number of 
utilization instances of each of the four interpersonal 
channels for each transacting set during the timespan of 
the project was measured, and the values of each trans- 
acting organization set were compared with one another. 
In the following sections of this chapter, after 
a brief discussion of the measurement of determinability 
of products or services and the measurement of a limited 
number of inter-organizational relationships, the data 
are presented and discussed in terms of these measure- 
ments and the utilization of the interpersonal channels. 


Supporting Hypotheses Two and Three are then discussed 
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in terms of the extent to which the data support them. 
The chapter closes with a summary and discussion of the 
relevant findings and additional possible relevant factors 


and uncertainties related to channel utilization. 


The Measurement of Determinabi lity and Intec “Organizational 
Relationships 


Two variables were examined and measured in this 
chapter. The first of these was the determinability and 
complexity of products or services furnished by the sub 
Organizations to the prime organization of each project. 
has uncertainty or factor is concerned with the determi- 
Mate degree or character of the product or service. ls 
mu croduct that has. exact limits; is-definite or fixed, 
a routine or catalogue type of item; or is it undetermi- 
nable, non-routine, a one-of-a-kind, never before devel- 
oped type of product or service? 

To evaluate the variation in this uncertainty, 
the project manager and relevant project personnel were 
asked the following question during an interview concern- 
ing the product or service rendered by a sub organization: 

l. A dichotimization might be made concerning the 

determinability and complexity of products or 
services rendered to you by the sub organiza- 
tion. How would you describe this variable 


along the followbng spec trum? 


166 


Determinable Undeterminable 
Routine Non-routine 
Catalogue Item One-of-a-kind 
ais free ie AU | o— tod Tea EP 


This was not an exact measurement, as the scale 
incorporated in the question was an ordinal scale. This 
was not a truly quantitative scale but incorporated only 
the relation of equivalence and "greater than" or"''higher 
Be Therefore, ehe measurements Obtained. trom Enis 
variable were not exact indicies or numerical values but 
were orderings or rankings of sub organizations and as 
such limit the transformation of the information obtain- 
Samu tO) a monotonic trans formations 

The second variable examined and measured was 
the inter-organizational relationships between the prime 
Organization and the sub organizations of a project. Two 
types of relationships were investigated. One was the 
degree of prior relationships between transacting organi- 
zalıons. Was this the first business transaction between 
the two organizations or had there been numerous prior 
dealings or contracts between the organizations? To eval- 
uate this type of inter-organizational relationship the 
prime organization was interviewed concerning relation- 
ships with sub organizations and asked the following ques- 


iE: 
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l. To what extent have you had prior business 


transactions or contracts with the sub organ- 


ization? 


Numerous prior 
branssetron,va well 
established pr1or 
relationship 


1 2 3 


First business 
transaction; NO 
prior relation- 
ship 


6 7 


The second type of inter-organizational relation- 


ship related to the degree and characteristics of busi- 


ness dependability and reliability established between 


the prime organization and sub organizations. Did the 


sub organization meet its promises and conduct its trans- 


actions in a reliable and above-board manner? To eval- 


uate this relationship, the prime organization was asked 


the following question: 


2. A rough dichotimization might be made con- 


cerning the business practices and reliabil- 


ity of the Sub organization.: 


How would you 


describe this variable along the following 


speerrum: 


Excellent velrabrlıty 
and high confidence 
in business practices 


Poor business: 
practices, nee 
dependable; 
unreliable 
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As with the first uncertainty or factor of deter- 
minability, the measurement scale of the two types of 
inter-organizational relationships was not a truly quan- 
titative scale but an ordinal scale of preferences or 
ordering. 

Analysis of Data 

The measurement results showing the ordering and 
preference rankings among the sub-organizations of each 
project for the two types of uncertainties or factors 
relevant to interpersonal channel utilization are shown 
in Table 8-1. 

Several interesting patterns or features are 
exhibited by the data in this table. There was a general 
consistent ordering or preference ranking between the 
transacting sub organizations for each type of uncertain- 


ty. Sub organization A, had the highest ranking among 


I 


the sub organizations of Project Alpha for each type of 
uncertainty or factor., -It was followed in order by A, 


and then A thereby resulting in the ranking order from 


3? 
high to low of Ay Ay, A, for each type of uncertainty. 
TOETUD organizations of Project Bravo did mob follow as 
consistent a pattern as those of Project Alpha. This 


was due to the measurements of equivalence for the second 


type of uncertainty». In the measurement of the extent of 
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previous business transactions, sub organizations B B 


DA 


and B, were given equivalent rankings, as all of them 
have no previous business dealings or transactions with 
prime organization B. In each type of uncertainty or 


factor, sub organization B, was either the highest rank- 


2 


ing or tied for the highest ranking, and a mild pattern 


of ordering of BJ; Ba and B, was exhibited. 


1 


Changes in channel utilization as a function of 
these types of uncertainties or factors were analyzed in 
terms of three different measures. The data were basically 
the same as those utilized in Chapter Seven except for the 
addition of the volume of utilization. The timeframe or 
span of the project's life examined was modified in the 
case of Project Alpha, however. Because the contract 
with A. was terminated at the end of the thirty-sixth week, 


it 


the timeframe examined for AA was still the first 


Thirty-six weeks. The eighty week timeframe for AAA 


and As->-A_ was modified to this first thirty-six week 


3 
timespan in order to allow the comparison of volume of 

instances of communication, as well as the other contexts 
of channel utilization, between the sub organizations n 
A», and A, of Project Alpha. The project timespan exam- 
ined for Project Alpha was, therefore, the first thirty- 


six weeks for which the data was collected. The forty 


Lyr 


week timespan of Project Bravo, which was examined in 
Chapter Seven, remained the same. 

In the first measure of changes in channel utili- 
zation, the average frequency of channel utilization for 
each set of transacting organizations during their re- 
Spective combined periods of uncertainty and during their 
Pew tod of certainty were computed. These data are ne 
ciuded in Tables 8-2 and 8-3. The column "Xuc" shows 
the combined average frequency per week of each of the 
four interpersonal channels for each transacting organ- 
ization set during periods of uncertainty. The column 
„Total uct shows the total of the combined average week- 
ly frequencies of the four channels for each respective 
set or transacting organizations. 

The most distinctive feature of these data were 
the differences in interpersonal channel utilization be- 
tween the transacting sets of each project. The compari- 
son of the face-to-face channel within Project Alpha 
indicated that AA, had the highest combined average 
weekly frequency of this channel during periods of uncer- 


tainty, followed by AA, and A+>A Each channel 


der 
was compared in the same manner among the three transact- 
ing sets. The other three channels followed the same 


patterns as the face-to-face channel, and the data indi- 


cated that A- A, had the highest combined weekly average, 
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followed by AA, and A4—-R,, respectively. The total 
value of the combined weekly averages for each transacting 
set of Project Alpha also was consistent with the individ- 
ual channel comparisons. These values indicated, again, 
that AA] had the highest average of frequency of uti- 
lization of all four channels combined during periods of 
uncertainty, followed by AL£— A, and A<—>Az > 
These same data are presented in a different for- 
mat in Table 8-4. This table presents the relative rank- 
ing Of each transacting set of organizations. by project 
according to the combined average weekly frequency of each 
interpersonal channel and the total of all four channels 
of each transacting set. This table indicates that the 
ranking of the transacting sets of Project Alpha, accord- 
ing to the utilization of the face-to-face, telephone con- 


versation, and teletype channels, was A <>-A A <> A 


1? oF 


and A-—»-A., in the respective ranking order of l, 2, 3. 


3 


Because the written channel had a zero weekly average val- 


ue for At A and AA the ranking of this channel 


3? 


was Ace A ranked one, and At A, and A. tied for second 


order. The total average values also indicated that Ar > 
Az, and A} ranked 1, 2, and 3, respectively, according to 
the total frequency of utilization of all four channels 


during periods of uncertainty. 


ro 
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The data of combined weekly averages of frequency 
afortir lization of Project Bravo did not indicate the 
consistent ranking or ordering trends between sub organ- 
izations as the data of Project Alpha did. Tables 8-2, 
8-3, and 8-4 indicate that each of the four interpersonal 
channels had a different ranking order in its utiliza- 
tion between the sub organizations B1, B5, and B4,. The 
ranking order of the total combined weekly averages, how- 
ever, was the same as that of the telephone conversation 
channel. For these two columns the ranking of the trans- 
acting organizations appeared to be BB. first, B-—-—B 


3 


second, and B-—-BQ thirds 

The second measure of changes in interpersonal 
channel utilization consisted of comparing the percentage 
increases in utilization of each interpersonal channel 
between the transacting organization of each project. 
Poles G-2 70-3, and 9-4 present this data under "the cole 
umns "percentage increase". Examination of these tables 
Shows that there were mild ranking or ordering patterns 
among the transacting organizations of Project Alpha and 
Ercgect Bravo. Ib appeared that in Project Alpha, A <—> A, 
was generally ranked number one in the highest percentage 


increase in utilization of interpersonal channels between 


the sub organizations. In both the face-to-face and 


Tuy 


telephone conversation channels, A, ranked first, A, 
ranked second, and A, ranked third. In the teletype chan- 


nel the position of A, and A, were reversed, and in the 


l 
written correspondence channel, there was no ordering or 
ranking available from the data. It appeared, therefore, 
that the general ranking order of sub organizations of 


Project Alpha for this context was A, First, A- “Second, 


1 
and Az pausas 

The comparison of percentage increases in utili- 
zation of channels between the sub organizations of Proj- 
ect Bravo also indicated an apparent mild pattern of 
ordering or ranking. The greatest percentage increases 
occurred in the face-to-face and telephone conversation 
channels, and the ranking of the transacting organiza- 
tions according to these figures was Bo first, B4 second, 


and Ba third: m This vas nob^a strong consistent pattern 
for all four interpersonal channels, but it was apparent 
inche richest of the. four channels, the-cfdce-toserdce 
and telephone conversation channels. 

In the last of the three measures of changes in 
channel utilization between the transacting organizations 
of the projects, the volume of channel utilization was 


examined. Again Tables 8-2, 8-3, and 8-4 present the 


data to be analyzed in this context under the columns 


lO 


"volume" and "total volume". In this context the total 
number of instances of channel utilization for each of 
the four channels for each transacting set of organiza- 
tions was recorded. In addition, the total number of 
instances of communication for the four channels combined 
for each transacting organization was recorded and the 
comparison of these volume values between the sub organ- 
izations of a project was made. 

It appears that there was a consistent ordering 
or ranking pattern in relation to the volume of the indi- 
vidual channels for the sub organizations of Project Alpha. 


In all four interpersonal channels, A<«—» A, ranked first, 


di 
and in three of the four interpersonal channels, A~—> A, 
ranked second. -It was apparent, therefore, that the rank— 
wo e CcC ording to the volume of utilization otf each rndi- 
vidual channel was A, iS tee, A, second, and A. Chee. 
This same ordering pattern held true for the total volume 
of all four interpersonal channels of each sub organiza- 
tionzcombined. The ranking or Ordering according. to 
these values was also A4 purs A, second, and A, ticas 
There was also a general ordering pattern of the 
ans tina. organizations Of Project Bravo according -to 


the individual interpersonal channel volume values. In 


Mimee Or Ene four individual Channels, the transacting 
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set B<>B, ranked (irsta In three oz. the four individs 


ual channels, the transacting set B*—>B, ranked either 


3 
second or first. It appeared, therefore, that the order- 
ing or ranking according to the volume of instances of 
utilization of each of the four interpersonal channels 


was B, first; B4 second, and B, third. Analysis of the 


l 
total volume of all four interpersonal channels of each 
sub organization combined bore out this same general and 
consistent pattern of ordering. The volume values indi- 
cated that among the sub organizations of Project Bravo, 
3 second, and Bj third; 


Considering the analysis of the three measures of 


B, tanked first, B 


changes of utilization patterns between the transacting 
Sets of organizations of each project, the general picture 
that emerged was one of consistent patterns of ordering 

or ranking among the sub organizations of each project 
according to the values of the three measures presented. 
Table 8-4 indicated that the general ordering of the sub 


Ss mPdty/lons Ot Project Alpna was A..first; A, second, 


l 
and A. third. This ordering was apparent in relation to 
both the values of average frequency of utilization and 
the volume of instances of utilization. The first and 


second ranking positions were reversed for A4 and A, ac- 


cording to the percentage increase values. The data for 
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Project Bravo also indicated a general ordering or rank- 
ing pattern among the sub organizations. In relation to 
the total combined values of both the average weekly fre- 
quency of utilization and the volume of utilization the 


ordering was By T SEN B4 second cand DB. wcehrrd.. -In relaas 


I 
tion to the percentage increase, By still ranked first 
with B4 second and Ba chicas 

Dherertore, the general ranking or ordering Of 


psoeucctosub organizations for Project Alpha was A- firee, 


a 


A, second and A. third and for Project Bravo was B5 


I Be, B4 Se sona ana Bi third. This investigation will 
now proceed to examine Supporting Hypotheses Two and 
uec. 
NESUEOt oupportrng Hypotheses Two and Three 

Supporting Hypotheses Two and Three were similar 
in nature in that they both were concerned with factors 
or similar types of uncertainties that affect the rela- 
tive amount of utilization between different sub organi- 
zations of a research and development project. They were 
concerned with factors or uncertainties that result in 
channel utilization between the prime organization and a 


specific sub organization being higher or lower than the 


channel utilization between the prime organization and a 


different sub organization. This was a completely different 


DOT 


facet of channel utilization and a different Category 

of uncertainty than those which were examined and tested 
in the investigation of Supporting Hypothesis One. In 
tmesfirst supporting hypothesis, channel utilization was 
examined in relation to the Category Of Uncertainties 
arising from unforeseen or unexpected project problems 
between a prime organization and a sub Organization only. 
This first hypothesis was concerned with the differences 
in utilization within one set of transacting organizations 
caused by relevant project problem uncertainties. It was 
not concerned with comparing one set of transacting or- 
ganizations with another set of transSactinsvyorganızatien- 
eN e cine factors or uncertainties which affect all 
Tan eting sets and account for relative differences in 
channel utilization between sets of Organ zaıt ones mb 

is with these factors or similar (Pes Ot uncertalnties 
that the second and third supporting hypotheses dealt. 

The second and third supporting hypotheses are as 

follows: 

SH-2 Interpersonal communication channel utili- 
zation between the transacting organizations 
is a function of the variation in determin- 
ability and complexity of products or serv- 
ices. It is expected that for a non-routine, 
one-of-a-kind, undeterminable product or 
service, the volume, frequency, and richness 
of communication channels will be higher 


than for a routine, catalogue, or highly de- 
terminable product or service. 
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SH-3 Interpersonal communication channel utili- 
zation between the transacting organiza- 
tions is a function of the nature and 
length of the inter-organizational rela- 
tionships between the project personnel of 
the prime organization and the various sub 
organizations. It is expected that a prior 
established relationship or one of excel- 
lent business reliability and dependability 
will result in lower volume, frequency, and 
richness of communication channels than for 
a new relationship or one of poor business 
practices or reliability. 





The analysis of the data in Tables 8-1, 8-2, 8-3, 
and 8-4 shows several interesting relationships between ' 
the variables. Table 8-1 indicates that the general or- 
derung or ranking of sub organizations within a project 
was the same for both the factors or uncertainties of 
determinability of product and inter-organizational re- 


ExEEonships. A sub organization, such as A which rank- 


T>? 
ed highest in the variable of determinability of product 
also ranked highest in the inter-organizational relation- 
mp variables, A, ranked second, and A, third. A similar 
ordering pattern between the two variables was also appar- 
ent for the sub organizations of Project Bravo. Tables 
8-2, 8-3, and 8-4 have indicated that there was a consis- 
tent pattern of ranking of sub organizations among the 
three measures of utilization examined, and that these 


same three measures of utilization were used in the exam- 


ination and analysis of both of the uncertainties or 
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variables of Supporting Hypotheses Two and Three. 

A closer examination of the two independent vari- 
eles, factors, or Uncertainties of. these two supporting 
hypotheses indicated that they were not completely inde- 
Pendent; and that these two variables of determinability 
of product and inter-organizational relationships were 
peebably only two of a possible number of factors or 
variables which affected the degree of channel utiliza- 
tion patterns between different sets Of transacting or- 
ganizations of a common project. The degree of channel 
utilization patterns were the measurements and rankings 
of the three contexts analyzed in this chapter. 

An examination of the analysis of Projects Alpha 
and Bravo indicated that there was a one-to-one correla- 
tion between the rankings of the sub organizations for 
baesractor of determinability and the context of channel 
Ult on of total volume. © There was also an apparent 
one-to-one correlation between totai volume and the rank- 
ings of the factor of business dependability and relia- 
Bılaty relationships. A simple computation of a Kendall 
partial rank correlation between total volume: and deter— 
mesa ty -oL product, partialling out the effect or 
business relationships revealed that the partial rank 
correlation was zero. This resulted in the analysis not 


being able to conclude that the relation between total 
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volume and product determinability was independent or 
relatively independent of the influence of business re- 
lationships. 

Therefore, it could not be assumed that the vari- 
ables or factors of determinability of product and inter- 
organizational relationships were uncorrelated or were 
independently acting on the degree of channel utilization 
between different sets of transacting organizations of 
a common project. Because this study was a field or 
natural study and not an experimental study, it was not 
possible to attribute the differences or presence of vol- 
ume of utilization to only one of the factors or uncer- 
tainties since the other factor or uncertainty was not 
controlled or held constant but was allowed to vary. 
Additionally, because the factors or variables of deter- 
minability of product and inter-organizational relation- 
ships were only two of a number of possible factors which 
influenced the degree of channel utilization, it was not 
possible to determine how much of the variance in channel 
utilization between differing sets of transacting organ- 
izations these two factors or variables alone accounted 
Ger. 

In the original design of this study it was planned 


to examine and test Supporting Hypotheses Two and Three 





Tes 


separately. The analysis of the data presented in this 
chapter, however, indicated that it could not be assumed 
that the two types of uncertainties or factors of these 
Supporting hypotheses were uncorrelated or acted inde- 
pendently on the degree of channel utilization between 
Giewmearrering Sets of transacting Organizations. Further- 
more, as was discussed above, the two factors or uncer- 
talnties taken together could not be proved to be the 
Gausal factors in the varying utilization of interpersonal 
channels because it was not possible, in the scope of this 
study, to determine how much of the variance in channel 
utilization between differing sets of transacting organi- 
zations these two factors or uncertainties alone accounted 
for. Therefore, it was not possible to test these hypth- 
eses separately or together as they could not be method- 
eleogtecaliy or statistically confirmed. It was possible, 
however, to examine the variables of these two Supporting 
hypotheses to see if they exhibited any strong or weak 
tendencies to influence or affect the degree of channel 
utilization between the different sets of transacting 
Sragany zations, and if they tended to be supportive or 
non-supportive of the predicted relationships. 


Supporting Hypothesis Two was concerned with the 
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Paeter- Gr uncertainty et: determinability of product or 
Ecmunces Lt was predicted) that for a non-routine, one- 
of-a-kind, undeterminable product, the volume, frequency, 
and richness of communication channels would be higher 
than for a routine, catalogue, or highly determinable 
product. Table 8-1 indicated that the ranking or order- 
ing of sub organizations from undeterminable to deter- 
minable products or services was Ads As, A. tor Project 
Alpha and BJ; Ba; B4 for Project Bravo. Figures 8-1 and 
8-2 graphically present the frequency and volume of uti- 
lization during the specific timeframes of Project Alpha 
and Bravo. Figure 8-1 presents the three relevant sets 

of transacting organizations of Project Alpha and Figure 
8-2 presents the three sets of transacting organizations 
of Project Bravo. It is readily apparent from these 
figures that the rank of the sub organizations according 
to the highest volume of channel utilization and frequency 
of utilization during project problem uncertain periods 
was A for Project 


tirsli Sand AzS ligh liy higher than A 


2 
as 


1 
Alpha and B 


S 


> very slightly higher than B 


fom Pre }ect Bravo. 


3 1 


Table 8-5 summarizes the results of the analysis 
of data of the three measures of channel utilization in 


Tables 8-2, 8-3, and 8-4. This table indicates if the 
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FIGURE 8-1 
FREQUENCY OF UTILIZATION OF TRANSACTING ORGANIZATIONS 


OF PROJECT ALPHA 


ee E 


TC 


| 





¡A 


N 
«T, 
«T, 





At A, 


Der oot uncer 


tainty 


Stone Up per Lod 


A 
7 








188 


FIGURE 8-2 
FREQUENCY OF UTILIZATION OF TRANSACTING ORGANIZATIONS 
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TABLE 8-5 
MIA YY OPeKReoULIS OF ANALYSIS OF THREE MEASURES 
OF UTILIZATION INDICATING SUPPORT OR NON-SUPPORT 
Gb”. PREDICE TED RELATIONSHIPS 





Sample Contest of Channel Do Results of Analysis 
Channel Utilization Show Supportive or Non- 
Supportive Tendencies? 























Combined Weekly PESEOUE aUupportrve 
Project Averages of TC Supportive 
Alpha Urriuoatron T SUuppostive 
WC Supportive 
Total SUPPORTIVE 
% Increases Rc Non-Supportive 
TC Non-Suppor tive 
T Supportive 
WC ——— 
Volume FOTOT Slightly Supportive 
TPC Supportive 
1 Supportive 
WC Supportive 
Total SUPPORTIVE 
Combined Weekly PR OSE Non-Supportive 
Project Averages of TG Supportive 
Bravo DE I zatıon T Non-Supportive 
WC Non-Supportive 
Total SUPPORTIVE 
% Increases PCOS Sitghtly Supbbortlive 
E Sligntly Supportive 
2 Non-Supportive 
WC Non-Supportive 
Volume FOSTOM Non-Supportive 
me Supportive 
T Slightly supPortrwve 
WC Supportive 
Total SUPPORTIVE 
F to F - Face to Face T = Teletype/Telegram 
Te = Telephone Conversation WC = Written 


Correspondence 
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ranking of each channel of the three utilization measures 
2 8 et:pportive of the predicted rankings of the factors or 
variables of the two supporting hypotheses. It appears 
that of the predicted ranking of Aj; Ass and A, for Proj- 
ect Alpha, all of the channels and the total of the com- 
bined weekly averages were supportive; of the percentage 
İncrease measure one channel was supportive, two channels 
non-supportive, and one channel not able to be ranked; 
and of the volume measure three channels are supportive, 
one channel slightly supportive, and the total volume was 
supportive. It appeared, then that in general, the three 
measures were supportive of the predicted rankings of the 
Supporting hypotheses for Project Alpha. 

It appeared that of the predicted ranking of B3, 


Bay BR for Project Bravo, One Of une ehannetls ot Ene 


1 
combined weekly averages was supportive, three channels 
were non-Supportive, however the total was Supportive; 
two of the channels of the percentage increase measure 
Vememomragnitly "Supportive and two channels were non—sup— 
portive; and that two of the channels of the volume 
context were supportive, one channel was slightly sup- 
portive, one channel was non-supportive, and the total 


was supportive. The general picture that emerged for 


Project Bravo was one of moderate support for the pre- 
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dicted rankings of the supporting hypotheses by the 
three channel utilization measures, but not as strong 
supportive tendencies as those of Project Alpha. 

Figures 8-1, 8-2 and Table 8-5, therefore, indi- 
cated that the three measures of channel utilization were, 
in general, supportive of the predicted rankings of the 
second and third hypotheses if the predicted rankings 
3 2 Bay Bi For 


Project Bravo. It was shown in a previous paragraph 


were Ars Ans A Sfor Project Alphas and: B 
that the rankings of Supporting Hypothesis Two according 
to the uncertainty or factor of determinability of prod- 
uct or service was A); A», Az for Project Alpha, and B5; 
Bay Bi for Project Bravo. The channel utilization meas- 
ures, then, were in general support of the predicted 
relationships of the second supporting hypothesis. 
Supporting Hypothesis Three was concerned with 
the factor or uncertainty of inter-organizational rela- 
tionships. Two relationships were examined: (1) the 
extent of previous business transactions or dealings and, 
(2) the reliability and dependability in the sub organ- 
ization's business practices. For the first of these 
relationships, it was predicted that for a first business 
relationship or transaction, the volume, frequency, and 


richness of communication channels would be higher than 
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for a well established prior relationship with nunerous 
prior transactions. Table 8-1 indicated that the rank- 
ing of sub organizations from no previous transactions 
to numerous prior transactions was As, A, and A, tor 
Project Alpha and no ranking for Project Bravo because 
all were first dealings or transactions. The channel 
utilization measures of Figures 8-1, 8-2, and Table 8-5 
were again in general support of the predicted relation- 
Ships of this first inter-organizational relationship. 

In the second inter-organizational relationship, 
it was predicted that for a sub organization demonstrat- 
ing poor, unreliable, and non-dependable business prac- 
tices, the volume, frequency, and richness of communica- 
tion Channels would be higher than for a sub organization 
demonstrating excellent, dependable, and reliable business 
practices. Table 8-1 indicated that the ranking of sub 
organizations from poor to excellent business practices 
was As > As y A, for Project Alpha and Bs > Bas By for Proj- 
ect Bravo. As in the case of the previous factors or 
uncertainties, the channel utilization measures of Fig- 
ures 8-1, 8-2 and Table 8-5 were also in general support 
of the predicted relationship of this second inter-organ- 


izational relationship variable. 


The factors or uncertainties described in these 
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two supporting hypotheses were apparently only two of a 
possible number of factors which influence and affect 
the degree of channel utilization between differing sets 
of transacting organizations. It was indicated by sup- 
portive evidence that these two factors tended to account 
for some of the variance in the degree of interpersonal 
channel utilization, but that they could not be proved 
to be causal factors in the varying utilization of inter- 
personal channels. The two supporting hypotheses, there- 
fore, were not confirmed. In consideration of the exam- 
n eron anid analysis oi the data in this chapter: TE 
appeared that the three measures of channel utilization 
only exhibited moderate support of and tendencies toward 
the predicted relationships of the two factors or uncer- 
tainties of determinability of product and inter-organi- 
zauclonal relationships. 
noswtrlonal or Other Factors of Channel Utilization 

in the previous section ot this chapter it was 
Pelmted out that the two factors or uncertainties of 
Supporting Hypotheses Two and Three were apparently only 
two of a number of possible factors or variables which 
influence or affect the degree of interpersonal channel 
utilization between differing sets of transacting organ- 


izations. Figures 8-1 and 8-2 also revealed that there 
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was a substantial amount of channel utilization that 
occurred between the periods of uncertainty examined or 
in the periods which were designated as the period of 
certainty in Chapter Seven. This section attempts to 
identify and discuss some of these "other" variables 
which could possibly account for an additional amount 
of the variance in the degree of channel utilization and 
identify and discuss the occurrence of channel utiliza- 
tion during non-trouble periods or periods of certainty. 
It appears that there was a basic "noise" level 
or amount of interpersonal communication channel utiliza- 
tion in each set of transacting organizations and that 
this level or amount varied between each set of trans- 
acting organizations. Figures 8-1 and 8-2 visually indi- 
cated that there was a level of utilization of each chan- 
nel that was continuous and consistent throughout the 
timespan of the project, and that this level was higher 
for some organizations than for others. It seems that 
it was necessary, whether in a period of problem uncer- 
pan gor 1N a period orteerrainty„ for the transacting 
organizations to maintain some basic level or "noise" 
level of interpersonal communication. For some organi- 
zations, because of the experimental or advanced tech- 


nological characteristics of the product or service, or 
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because of the tremendous dollar size of the contract, 
Or because of a number of other relevant reasons, this 
noise level could be much higher than for the level be- 
tween a set of organizations engaged in a small, rather 
unsophisticated, routine type of product or service. 
However, no matter what characteristics or factors are 
involved, it appeared that there was some necessary 
level or amount of continuous channel utilization essen- 
tial to the functioning of each set of transacting or- 
ganizations. It was like a nutrient solution that must 
be injected and maintained within the transacting set 
to facilitate stability and repairs and promote necessary 
growth and development in the basic relationships and 
transactions between the transacting organizations. 

The project manager of prime organization B 
Staeean that some Sub. Organizations made weekly telephone 
Calis while others utilized the telephone conversation 
channel bi-monthly or monthly during the life of the 
project. These patterns were routine and continuous 
MENA note occur itregqularly or only during Critical 
periods. He reported that this level of utilization was 
considered essential by these organizations for the 
purposes of information "trading" and for the success- 


wi functioning and completion of their projects and 
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contracts. The project personnel of prime organization 
Zar vealed that, zn similar fashion, many of the sub 
organizations they dealt with made monthly trips, while 
others made quarterly visits to the prime organization 
on a routine or maintenance type of basis. They also 
reported that the written correspondence channel was 
used on a regular basis for the purposes of scheduled 
updatings and contract performance reporting and to 
document information transceived through other inter- 
personal channels. 

It appears, therefore, that there was some basic 
Kevertsor amount of "noise" utilization in each set of 
transacting organizations and that this level varied in 
puarenssty for each individual set. This concept of 
"noise" level was one possible explanation of the vary- 
ing degree of channel utilization between transacting 
sets and the occurrence of the channel utilization dur- 
ing non-trouble or non-critical periods of a project. 
The remainder of this section will identify and discuss 
other possible relevant factors or variables. However, 
MS) De kept in wmrnd-.that, in» ali probability, these 
factors or variables were not independent of one another 
but were interrelated to some degree and that they all 
possibly contributed in some measure to this basic "noise" 


level of channel utilization. 
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The interviews with the project manager and key 
project personnel of prime organization A suggested that 
some of the variation in utilization of the face-to-face 
channel could possibly be explained by 'piggy-back" 
visits or "visits of opportunity". These were visits 
which occured as add-ons and were not made for a specific 
reason or for the primary purpose of intended explicit 
interaction between the transacting organizations, but 
occurred as a result of one of the organizations visiting 
a non-project relevant organization located in the same 
general area as that of a relevant project transacting 
organization which resulted in an unplanned "visit of 
opportunity" with a relevant transacting organization. 
Of the four visits of Ax—> A, which occurred during non- 
Critical or problem periods, three occurred as a result 
of this type of factor or variable. Two were the result 
of a trip by the prime organization A to an organization 
located in a large industrial and research center for 
the primary purpose of discussing a completely different 
project than that of Project A. Sub organization A, was 
also located in this general area, and the prime organi- 
zation personnel made a short visit to A, in each in- 
stance because of the close proximity of the organiza- 


ronse The third visit of this type was made by sub 
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organization i while one of their project personnel was 
interacting with another division of A on a different 
project and made a "courtesy call" on the project per- 
sonnel of project Alpha "since he was in the general 
area". The project manager also stated that several of 
the instances of face-to-face communication with the 
monitoring organization n resulted from A's personnel 
being in the Washington D. C. area for a different pur- 
pessosdnd making "visits of opportunity" Eo bie while the 
project personnel were in that vicinity. 

Another factor or variable which could possibly 
affect the channel utilization between periods of uncer- 
pont. was the monthly technical reports and quarterly 
design review and progress reports required by Defense 
Department monitoring and sponsoring agencies. A review 
of Figure 8-1 indicated that there was a very slight 
peak or increase in telephone and written channels ap- 
proximately every three months for the transacting or- 
ganizations of Project Alpha. The interview with prime 
organization A revealed that the quarterly reports 
usually necessitated telephone calls and occasionally 
visits with the sub organizations and monitoring organ- 
ization and, of course, resulted in written correspond- 


ence with the latter organization. The monthly technical 
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reports usually resulted in only increased telephone 
and written channel utilization with the monitoring 
organization. 

It also appears that location, related to cli- 
mate and time of the year was another possible contrib- 
mung factor or variable to degree of channel utilization 
between transacting sets and to frequency of utilization 
during non-trouble periods. A review of Figure 8-2 
indicated that of the four designated periods of uncer- 
taınty for the transacting set BB), there was no 
face-to-face interaction during two of these four periods. 
Mas interesting to note that both the. prime organizas 
eion B and the sub organization Bo were located in areas 
which were relatively inaccessible from an air transpor- 
tation aspect. Additionally the time of year and its 
associated climate was particularly relevant to one of 
these periods of non-visits. Sub organization B, was 
located in the northeastern region of the United States. 
The first period of uncertainty in which there was no 
face-to-face interaction occurred during the four week 
Brıod of 12 January to 8 February, usually the coldest 
and most hazardous winter months of the year for the 
region B, is located in. It appeared, therefore, that 


location, along with time of year and climate could be 
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an important factor in face-to-face channel utilization. 
The explicit or amplicit travel policy of the 
prime organizations appears to be another possible con- 
tributing facto® or variable to channel utilization. 
The interviews with the project personnel of the prime 
organizations of both projects indicated that the basic 
or general travel policy of the two organizations were 
somewhat different. The project personnel of A expli- 
citly and pointedly described a policy which encouraged 
travel and fostered the utilization of the face-to-face 
channel. The project personnel of B, however, did not 
Hcrcrsebe a Similar policy as that of ¿Ay but «did, not 
describe a restrictive policy of travel either. They 
described a policy which neither explicitly encouraged 
or discouraged travel, but implicitly tended toward the 
restrictive side. Both the visual presentations of 
Figures 8-1 and 8-2 and the numerical volume presenta- 
tion of Tables 8-2 and 8-3 indicated that the face-to- 
Paceschannel utilization of all the a tes organ-: 
izations of Project Alpha was markedly higher than the 
face-to-face channel utilization of the transacting 
Organizations of Project Bravo. It appears that the 
basic travel policy of the prime organization possibly 


influenced the travel policy of the relevant sub organi- 
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zations and permeated throughout the project. The face- 
to-face utilization patterns of Projects Alpha and Bravo 
were highly supportive of this probable factor or vari- 

anple. 

The final factor or variable possibly contribut- 
ing to the degree of channel utilization discussed in 
this section was the cost or dollar size of the project 
and the sub contracts placed with sub organizations. It 
appears that the total cost of the project and the dollar 
size of the sub contracts were both possibly related to 
the degree of channel utilization. Chapter Six revealed 


that the costs of the projects were: 


Project?Alpha EnoqcctaBravo 
Moral Cost $5.5 million Total Cost:$I:3 million 
Ad $179,000 B4 2100,.000 
A, 110,009 B, 61,000 
A, 235.000 B, 26,000 


These figures showed that the total cost of Project Alpha 
was over four times larger than that of Project Bravo. 
Both the graphs and the tables indicated that there was 
much higher frequency of utilization and total volume of 
channel utilization for Project Alpha than for Project 
Bravo. The transacting sets of organizations of Project 
pias according to dollar size of contract, ranked Ay; 


A, and Az» and, in the preceding section, it was indicated 
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that the rank of the organizations according to frequency 
of utilization, percentage increase, and volume of utili- 


zation was Ay Ay, A It was interesting to note, how- 


3° 
ever that the sub organizations of Project Bravo did 

not follow a Similar pattern of correlation. According 
to dollar size, the sub organizations ranked Bi, B5; B, 
and according to the three measures of utilization ranked 


O Be 


This section has attempted to identify and discuss 
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some of the additional or other possible factors or vari- 
ables which could account for an additional amount of 
the variance in the degree of channel utilization and 
account for the frequency and anomalies of utilization 
during non-trouble periods. Several factors or variables 
have been introduced and, when relevant, supportive re- 
lationships indicated by the visual graphs or numerical 
tables have been shown. These are but a few of the 
possible number of factors or variables which contributed 
to the degree of utilization between transacting sets of 
Organizations- 
Summary 

The analysis and investigation of the two types 
of factors or uncertainties, determinability and com- 


plexity of product or service and inter-organizational 
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relationships, showed that Supporting Hypotheses Two 

and Three could not be confirmed. It appeared from the 
examination of these two factors or uncertainties that 
they were not independent of each other and were probably 
only two of the possible factors or variables which in- 
fluenced and affected the degree of channel utilization 
patterns between different sets of transacting organiza- 
tions of a common research and development project. The 
results of the analysis and investigation indicated that 
the two factors or uncertainties studied accounted for 
Some of the variance in the degree of interpersonal 
channel utilization, but that they could not be proved 
to be the only or dominating factors in the varying uti- 
lization of interpersonal channels. It appeared that 
the three measures of channel utilization examined in 
meee chapter exhibited only moderate Support of the 
hypothesized relationships of the two factors or uncer- 
tainties introduced in Supporting Hypotheses Two and 
Three. In addition, this chapter identified and dis- 
cussed some of the other possible factors or variables 
which could account for an additional amount of the 
variance in the degree of channel utilization between 
transacting sets of organizations and could explain the 
frequency and anomalies of individual channel utilization 


during non-trouble periods. 
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In the next chapter, the synthesis and implica- 
tions of these findings and those of Chapter Seven will 


be discussed. 





PART V 


SUMMARY, DISCUSSION, AND CONCLUSIONS 
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CHARTER NINE 


SIME. DISCUSSION CAND CONCEUSTONS 


oome of the points I make may arouse a shock of 
recognition, a feeling that here is something 
which the reader knew all along. This is the 
way it should be. The analysis of one's own 
Society and culture simply makes explicit the 
many things we take for granted in our everyday 
lives. Talking about them, however, changes 
our relation with them. We move into an active 
and understanding correspondence with those 
aspects of our existence which are all too fre- 
quently taken for granted or which sometimes 
weigh heavily on us. Talking about them frees 
us Brom thesryrestraint. 


- Edward T. Hall (1959) 
I. SUMMARY AND GENERAL FINDINGS 

Summary 

This study was aimed at enlarging the understand- 
ing of the interface between research and development 
organizations and the process of information transfer 
and diffusion within the scientific and technical com- 
Nina tearron system. The focus ef this research was upon 
the utilization of interpersonal communication channels 
between transacting organizations engaged in a research 
and development project under varying project conditions. 

Empirical user studies of the communication be- 
havior patterns of individual scientists and engineers 
have shown that the interpersonal or informal channels 
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perform several essential functions and are of great 
importance to individual scientists and engineers en- 
gaged in research and development. One of the most im- 
portant and essential functions is the exchange of ideas 
and information with other scientists and engineers to 
Selve mutual research and development problems and to 
find solutions to failures and negative results. Addi- 
tionally, these user studies have suggested that indi- 
vidual scientists and engineers have a preference of 
channel usage among the interpersonal channels and that 
this preference and need intensifies when critical prob- 
lems arise or when information is required that is dif- 
eult to obtain: 

The research study for this dissertation was 
carried out in terms of inter-organizational comnunica- 
tion by investigating the utilization of interpersonal 
channels between the key personnel (scientists and 
engineers) of a prime organization and the key project 
scientists and engineers of relevant sub organizations 
engaged in a research and development project. The 
personnel of each transacting organization were consid- 
ered in the aggregate as a communication entity, enabling 
the investigation of inter-organizational channel utili- 


zation. The major premise of this study was that the 
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utilization of interpersonal communication channels 
between the transacting organizations of a research and 
development project is directly related to the varying 
project uncertainties. 

Two basic types or categories of project uncer- 
tainties were identified: (1) uncertainties arising 
from unforeseen or unexpected technical, budgetary, 
administrative, and contractual project problems be- 
tween a prime organization and a sub organization, and 
(»0Iunsertainties arising from the product or service 
rendered and inter-organizational relationships. The 
interpersonal communication channels studied were: face- 
to-face interactions, telephone conversations, teletype/ 
telegram messages, and written correspondence. 

The concept of "richness of communication" was 
developed to describe and analyze the four different 
interpersonal communication channels. This concept is 
in correspondence with the need and preference, described 
above of the four interpersonal channels of individual 
scientists and engineers, which intensifies when criti- 
cal problems arise. This concept pertains to two basic 
characteristics of the interpersonal channels. First, 
it relates to the technical and mathematical capacities 


inherent in the four channels. This characteristic 
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includes the limits of symbol transmission, the speed 

by which the channel can transmit and exchange informa- 
fon). molse. to Signal and distortion ratios, number of 
coding processes available, and the mathematical capaci- 
ties not concerned with meaning. The second character- 
istic relates to the capability of the channel to com- 
municate true meaning. This includes the feedback 
capabilities, the ability to separate unintended mean- 
ing and cognition from the intended meaning, and the 
capability to attain co-orientation and perfect corre- 
spondence between sender and receiver. Together, these 
two capabilities or characteristics form a discriminate 
measure of richness of communication. Ranking the four 
ser re onal channels on a -scale of. richness; the richest 
channel would be face-to-face interaction, followed in 

a sequence of decreasing richness by telephone conversa- 
tion, teletype/telegram messages, and written correspond- 
ence. 

Specifically, the research was designed to answer 
the following three questions with respect to the major 
premise of this study stated above: 

IS Ene as trono interpersonal communi- 

cation channels between the prime organiza- 


tion and the sub organizations of a research 


210 


and development project a function of un- 
certainties arising from unforeseen or 
unexpected project problems? 

2. Does the determinability and complexity of 
products or services between the transacting 
project organizations relate to the utiliza- 
tion of the interpersonal channels? 

3. Is interpersonal channel utilization between 
project organizations related to the nature 
and characteristics of inter-organizational 
relationships? 

Data were obtained from the prime organizations 

of separate research and development projects funded 

and sponsored by the Department of Defense. The first 
progect consisted of a large, industrial, profit making 
prime organization, three sub organizations (sub con- 
tractors/vendors), and a government monitoring/sponsor- 
ing organization. The prime organization was located in 
a large metropolitan and industrial area which is one of 
the major transportation and communication centers in 
the United States. The second project consisted of a 
medium size, non-profit prime organization and three 
relevant sub organizations. The second prime organiza- 


tion was located in a relatively small metropolitan area 
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which is neither a communication nor transportation 
center. 

Data from the archival business and administra- 
tive records of the prime organization of each of the 
two projects were used to compile descriptive statistics, 
graphic presentations, and measures of the utilization 
of interpersonal communication channels between the 
transacting organizations of each project. Data obtained 
by interviews with the key project personnel of each 
prime organization were used to compile project histories 
and to derive and designate periods of project problem 
uncertainties, determinability and complexity of products 
or services between differing sets of transacting organ- 
Wations, and the nature and characteristics of two 
inter-organizational relationships between differing 
sets of transacting organizations. Statistical analysis 
was limited to non-parametric methods which do not re- 
quire the assumptions of interval measurement and normal 
distributions. Channel utilization and project uncer- 
tainties were measured on an ordinal scale and the dis- 
tribution of the frequency and volume of each interper- 
sonal channel were not tested to determine normal dis- 
tribution or homoscedasticity. The data developed from 


the unobtrusive measurements and the interviews were used 
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to examine three supporting hypotheses derived from the 
major premise of this study. The results of this analy- 
sis and investigation were discussed in terms of these 


supporting hypotheses and the basic hypothesis. 


Supporting Hypothesis One 


SH-1 Interpersonal communication channel utili- 
zation between the transacting organiza- 
tions is a function of the uncertainties 
arising from projeet problems such ass: 
unforeseen or unexpected technical, budge- 
tary s administrative, and contractual 
problems. It is expected that channel 
utilization will increase with the occur- 
rence of anyone of these types of problems 
and. chat there w111 be, /concuerrentiy, can 
increase in the use of the richer channels 
of communication. 





Changes in interpersonal channel utilization were 
examined and analyzed in terms of three measures: (1) is 
there a one-to-one correlation between periods of uncer- 
tainty and increased frequency of utilization of the 
interpersonal channels; (2) is the average weekly fre- 
quency of the individual channels of the transacting 
sets of organizations greater during periods of uncer- 
tainty; and (3) are the percentage increases in utiliza- 
tion of the individual channels during periods of uncer- 
tainty for a transacting set progressively larger for 
the richer communication channels? 

Ihe data showed an apparent one-to-one correla- 


tion between periods of uncertainty and increased frequency 
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of utilization of the interpersonal communication chan- 
nels in twenty one of the twenty seven individual inter- 
organizational channels. Of the six inter-organizational 
channels that did not indicate a one-to-one correlation, 
the written correspondence channel accounted for four of 
the instances and the teletype channel the remaining two. 
Both are the least rich of the four types of interpersonal 
communication channels. The average weekly frequency of 
Utilization of channels was higher during periods of 
uncertainty than during periods of certainty in twenty 
three of the twenty seven individual inter-organizational 
ehammels. Of the four channels that did not indicate a 
higher average, three occurred in the written correspond- 
ence channel and one occurred in the teletype channel, 
again the least rich of the four types of channels. The 
face-to-face and the telephone conversation channels 

E sd 1, 2 n*siehness utilization according to the 
percentage increase in utilization of channels during 
periods of uncertainty in all seven of the transacting 
fers Of organizations. And in five of the seven sets 
face-to-face interaction, telephone conversation, tele- 
type messages, and written correspondence ranked 1, 2; 

3, 4. Thus the findings were in support of the first 


supporting hypothesis and it was concluded that inter- 
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personal channel utilization between the transacting 
organizations is a function of uncertainties arising from 


unforeseen and unexpected project problems. 


EUNDDOIUtIng Hypotheses Two and Three 


SH-2 Interpersonal communication channel utili- 
zation between the transacting organiza- 
tions is a function of the Variation in 
determinability and complexity of products 
or services. It is expected that for a 
non-routine, one-of-a-kind, undeterminable 
Product or service, tnevolıme,adrreqleney, 
and richness of communication channels will 
be higher than for a routine, catalogue, or 
highly determinable product or service. 


SH-3 Interpersonal communication channel utili- 
zation between the transacting sets of 
Organizations is a function of the nature 
and length of the inter-organizational re- 
lationships between the project personnel 
of the prime organization and the various 
sub organizations. It is expected that a 
prior established relationship or one of 
excellent business reliability and depend- 
ability will result in lower volume, fre- 
quency, and richness of communication 
channels than for a new relationship or 
one of poor business practices or relia- 
brlity. 


The three sub organizations of each project were 
ranked according to the two types of uncertainties or 
variables of the second and third supporting hypotheses, 
determinability of product and inter-organizational re- 
lationships. The four interpersonal channels utilized 
by the three sub organizations of each project were rank- 


ed according to three measures of channel utilization: 


(1) average weekly frequency of utilization during periods 
of problem uncertainties, (2) percentage increases in 
utilization during periods of project problem uncertain- 
ties, and (3) volume of channel utilization. 

The study was designed to examine and test each 
supporting hypothesis separately by finding if the ranking 
of each channel of the three utilization measures was 
supportive of the predicted ranking according to the 
factors or variables of the two supporting hypotheses. 
However, the results of the analysis and examination of the 
date indicated that the two types ot factors or üncertarzn- 
ties, determinability of product or service and inter- 
orqanizational relationships, were not independent of each 
other and were probably only two of a possible number of 
faros Or variables wh1ich'Intluence and affect che degree 
ee annel utilization patterns between different -sets or 
transacting organizations of a common project. The results 
indicated that the two factors or uncertainties tend to 
account for some of the variance in the degree of inter- 
personal channel utilization, but that they cannot be con- 
firmed to be causal factors in the varying utilization of 
interpersonal channels. Thus, the findings of the three 
contexts of channel utilization examined moderately sup- 
ported the predicted relationships of the two factors or 


uncertainties identified in Supporting Hypotheses Two and 
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Trec; 
Basie Hypothesis 
The results of this study have partially confirm- 
ed the major premise or basic hypothesis of this study 
which is: 
Interpersonal communication channel usage between 
the transacting organizations engaged in a re- 
search and development project is a function of 
project uncertainties. That is, interpersonal 
communication channel utilization between the 
transacting organizations as measured by fre- 
quency, volume, and richness of channel, will 
vary directly with the degree of project uncer- 
tainties. 
It has been moderately supported in that Supporting Hy- 
pothesis One was confirmed. It was concluded that inter- 
personal channel utilization between the transacting prime 
and sub organizations of a project is a function of uncer- 
tainties arising from unforeseen or unexpected project 
Prebiems. Furthermore, the results of the investigation 
moderately supported the predicted relationships of the 
two types of uncertainties identified in Supporting Hy- 
portheses Two and Three, even though they could not be con- 
firmed., 
Generals Findings 
A number of general findings relevant to the com- 
munication~+~—»organization interface have emerged from 


the analysis and examination of the data of this study. 


Four of these findings may be considered as the major or 
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Mest Significant findingsof this study. 

1. The basic hypothesis or major premise of this 
study was moderately supported. This finding indicates 
that interpersonal channel utilization between trans- 
acting organizations is directly related to project un- 
certainties, in general. 

2. It appears that the uncertainties of deter- 
minability of product or service and inter-organizational 
relationships are two of a possible number of types of 
uncertainties or factors which influence and affect the 
degree of total interpersonal channel utilization between 
different transacting organizations of a common project. 
Though the results indicate that these two factors do 
account for some of the variance in and are directly re- 
lated to the degree of interpersonal channel utilization 
between different sets of transacting organizations with- 
in a common project, these two types of uncertainties or 
factors could not be confirmed to be causal factors. 

3.11 The contirmatlonvot (the first supporting hv- 
pothesis results in the conclusion that interpersonal 
channel utilization between a transacting set of prime 
and sub organizations is a function of the uncertainties 
arising from relevant project problems. A period of un- 
certainty was identified with each type of project prob- 


lem which arose. The general picture that comes into 
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view consistently throughout the analysis of the data of 
this study is one of markedly increasing utilization of 
interpersonal communication channels during these periods 
oremuncertarnty. 

4. The strongest feature that emerged regularly, 
pointedly, and very discernibly throughout this study is 
the increased utilization and evident reliance on the 
face-to-face channel and the telephone conversation 
channel during periods of project problem uncertainty, 
with the strongest emphasis and reliance placed on the 
face-to-face channel. The data have shown that in every 
one of the transacting sets of organigations of both 
projects, the face-to-face channel followed by the tele- 
phone conversation channel are the only channels which: 
(1) have one-to-one correspondence between periods of 
uncertainty and increased frequency of channel utiliza- 
tion, (2) have the average weekly frequency of utiliza- 
thon higher during periods of uncertainty than during 
periods of certainty and (3) respectively rank 1, 2 
according to the greatest percentage increase in utili- 
Zati on during periodsrof uncertainty.. ‘This consistent 
pattern of the face-to-face channel having the highest 
usage and the telephone conversation channel the next 


highest corresponds directly with the concept of richness 
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of communication and indicates that the reduction of 
project problem uncertainties is carried out mainly 
through the utilization of the face-to-face channel 
first and the telephone conversation channel second. 

Several additional findings which have emerged 
through the analysis and examination of this study that 
are relevant to the subject of inter-organizational 
communication are as follows: 

5. It appears that there are definite grada- 
tions in the rate of increase and decrease of utilization 
of the face-to-face and telephone conversation channels. 
here 15 a qradual crescendo rise in the utilization ot 
these two channels as a period of uncertainty germinates 
sme: orecounézedS "the constant“Inerease continues uns 
til it reaches a high point, and then drops off rapidly 
and sharply as the period of uncertainty wanes. 

6. There is an apparent trade-off function be- 
tween the face-to-face and telephone conversation chan- 
nel 2juring periods- of uncertainty. It a that 
there is some necessary quantity-quality total of com- 
munication between the transacting organizations re- 
quired during these periods, and that some combination 
of utilization of the two channels is required. When 


the frequency of utilization of the face-to-face channel 
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is relatively low, there is an apparent increase in the 
frequency of utilization of the telephone conversation 

channel during these critical periods. Similarly, when 
the frequency of utilization of the telephone conversa- 
tion channel is relatively light, there appears to be 

a substantial increase in the frequency of utilization 

of the face-to-face channel during these periods of un- 
certainty. 

7. There is an apparent inter-relationship of 
communication patterns or behavior between the prime 
organization-e- sub organization and the monitoring or- 
ganization. It appears that when a critical period of 
uncertainty arises, there is an increase in the utili- 
zation of the interpersonal channels not only between 
the prime organization and the relevant sub organization 
Ssperiencing this critical period of uncertainty, but 
also Simultaneously an increase in channel utilization 
between the prime organization and the monitoring or 
Sponsoring organization. 

8. It appears that there is a basic level or 
amount of interpersonal communication channel utiliza- 
tion in each set of transacting organizations and that 
this "noise" level varies in intensity for each individ- 


ual set of transacting organizations. No matter what 


22} 


project characteristics or technical factors are in- 
volved, whether in a period of problem uncertainty or 
in a period of certainty, it seems that there is some 
necessary noise level or amount of continuous channel 
utilization essential to the functioning of each set of 
transacting organizations. 

9. It appears that in addition to the uncertain- 
ties or factors of determinability of product or service 
and inter-organizational relationships identified in 
finding 4 above, there are other factors or variables 
which account for an additional amount of the variance 
in the degree of channel utilization between differing 
sets of transacting organizations and can help explain 
the frequency and anomalies of individual channel utili- 
zation during non-trouble periods or periods of certainty. 
These additional factors which are not sources of uncer- 
tainty include "piagy-back" visits or "visits of oppor- 
tunity", the periodic technical and design review/progress 
reports required by the monitoring and Sponsoring organ- 
ization, location of organizations related to climate 
sndetıme of year, explicit or implicit travel policy of 
the transacting Organizations, and total cost of the 
project along with the dollar size of contracts placed 


with sub organizations. 


Te MORET GENERALIZED LOCK AT REDUCTION OF 

UNCERTAINTY THROUGH INTERPERSONAL CHANNEL UTILIZATION 

This section is an attempt to develop a possible 
general theoretical explanation or framework for some of 
the empirical findings of this study relevant to the re- 
duction of uncertainty through the utilization of inter- 
personal communication channels. The data obtained in the 
course of this study have shown that for every transacting 
set of organizations there is some regular level of inter- 
personal channel utilization throughout the life of the 
project and that there are some non-regular peaks or 
periods where channel utilization increases markedly 
Over the normal utilization level. Furthermore, the 
Puedings of this Study indicate that for a transacting 
set of organizations there are periods of certainty or 
non-troublie and periods of uncertainty; and that the 
regular level of interpersonal channel utilization ap- 
pears to be a basic "noise" level or amount that is 
essential to the continuous functioning of the trans- 
acting set and is visible during the non-trouble or 
certainty periods. The findings indicate that the in- 
creased utilization or peak periods are directly related 
to periods of uncertainty arising from relevant project 


problems. 
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er meral Background and Findings of the Reduction-of- 
Uncertainty <—»Increased-—Channel-Utilization Interface 


The periods of uncertainty that are directly re- 
lated to increased interpersonal channel utilization are 
periods emerging as a result of project difficulties 
such as: unforeseen or unexpected technical, budgetary, 
administrative, or contractual problems — the out-of-the- 
ordinary events or situations which occur. In the com- 
munication » organization interface, Fiedler (1968) 
identifies these periods of uncertainty as crisis periods: 
"By definition, a crisis period implies a situation that 
de = not provide ordinary guidelines for behavior" 
(p.373). Fiedler further suggests that in business 
organizations during a crisis period, the usual or nor- 
mal response is increased utilization of direct inter- 
personal interaction to aid in the alleviation or reduc- 
tion of the crisis or uncertainty. Fiedler states that: 

The typical response for business organizations 

during crisis periods is for the manager to call 

his key personnel together for consultation, 
decision-making, and problem-solving tasks. 

After the crisis period has passed the organi- 

zation generally returns to routine and fairly 

well structured tasks (1968, p. 373). 

Many of the empirical user studies of the indi- 
vidual communication behavior of scientists and engineers 


have shown that these individuals rely on the interper- 


sonal channels to solve mutual research and development 


problems and find solutions to failures and negative re- 
sults. Additionally, these user studies have shown that 
the individual scientists and engineers have a hierarchy 
orcchannel usage preference and that this preference and 
need intensifies during crises or uncertain periods when 
critical problems arise and reduction of these problems 
is required. The hierarchy of channel usage preference 
is face-to-face interaction first, and telephone conver- 
sation to supplement face-to-face interaction or to be 
utilized when face-to-face interaction is not possible. 
The strongest pattern emerging from the data 
collected in the course of this study is the definite and 
very pointed increase in the utilization and evident re- 
liance on the face-to-face channel and the telephone 
conversation channel during periods of project problem 
uncertainty, with the strongest emphasis and reliance 
placed on the face-to-face channel. These findings indi- 
cate that the reduction of project problem uncertainties 
of a set of research and development transacting organi- 
Zo womels Carried out: primarily through the utilization 
of the face-to-face channel and secondarily through the 
utilization of the telephone conversation channel, the 
richest channels of communication. Also this study has 


indicated that there are types of uncertainties or factors 
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which continually influence and affect the degree of 
channel utilization between the prime organization and 

one sub organization, and the prime organization and a-, 
nother sub organization. These types of uncertainties‘ or 
factors influence and affect the level of channel utiliza- 
Emon over the life of a project, both during periods of 
uncertainty and during periods of certainty. Again, the 
reduction of these types of continuous factors or uncer- 
tainties is accomplished primarily through the face-to- 
face channel and secondarily through the telephone con- 


versation channel. 


Reduction of Uncortarniy by Means of the Most Efficient 
Channels of Acer personal Communication 


What then is the explanation of the behavior in 
business organizations which Fiedler described as the 
k al response" to a period of uncertainty or crisis? 
Why does a manager call his key personnel together for 
face-to-face interaction when the threat of a crisis or 
uncertain period is perceived? Why do individual scien- 
tists and engineers rely primarily on the face-to-face 
channel to solve problems and increase the utilization 
of the channel during periods in which failures or 
negative results have occurred? Further, why do research 


and development transacting organizations utilize, empha- 
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size, and rely primarily on the face-to-face channel 
and secondarily on the telephone conversation channel 
during periods of project problem uncertainty and utilize 
these channels regularly throughout the life of a project? 
The most obvious cause of this increase and re- 
liance on face-to-face interaction and direct verbal 
Bes Fdetion 15 the need for efficient and eéxpedreént come 
munication and exchange of information which is required 
for the solution of problems and the making of decisions 
to eliminate or reduce the crisis situation or uncertain 
period. It is the motivational force and requirement to 
reduce or eliminate the period of crisis or uncertainty 
by exchanging efficient information and by efficiently 
converting the raw data into information which can be 
communicated. MacKay (1964) has shown that a "message 
provides information only insofar as it reduces uncer- 
tainty and the amount of information is determined by 
the amount the uncertainty is reduced by the message" 
(p. 172). Thayer (1967) suggests that it is not the 
things of the world - material or non-material - with 
which individuals deal but it is the information about 
Giese chings. “The process of communication rs "the 
event or occurrence of conciously or unconciously as- 


cribing meaning or significance to raw sensory data 
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an Ehus Cr CONVertEIng 1+ to information" (p. 39). 

Ties Iindiags Of this study, as well as Predler*5 
study of business organizations and the user studies of 
individual scientists and engineers, indicate that this 
relevant and required information is provided and ex- 
changed primarily through the face-to-face channel and 
secondarily through the telephone conversation channel 
which are, respectively, the richest and most efficient 
of the four interpersonal channels. Chapter Three dis- 
eussed, in detail, the characteristics and capabilities 
of these two channels which result in their efficiency, 
effectiveness, and richness. This efficiency related to 
the technical and mathematical capacities inherent in 
the channels and to the capability of the channels to 
communicate true meaning. The first characteristic in- 
cludes the limits of symbol transmission, the speed by 
which the channel can transmit and exchange information, 
phewbrechnrcal capacities; noise to signal and distortion 
ratios, number of coding processes available, and the 
mathematical capacities not concerned with meaning. The 
second Characteristic includes the- feedback capabilities, 
the ability to separate unintended meaning and cognition 
from the intended meaning, and the capability to attain 


co-orientation and perfect correspondence between sender 
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and receiver. Thus, the conversion of raw sensory data 
into information and the efficient/expedient exchange 
and provision of the information, through the utiliza- 
tion of the face-to-face channel and secondarily the 
telephone conversation channel for the accomplishment 

of the problem solving and decision making tasks, aids 
in the reduction and alleviation of the crisis situation 


or the period of uncertainty. 


Br aueerrcn or Uncertainty Through. interpersonal Channel 
Utilization - A Social Psyeholegteal Framework 


There is a less obvious, but nevertheless relevant 
and important, social psychological contribution to the 
explanation of reduction of uncertainty by increased 
utilization of face-to-face interaction and direct verbal 
communication. This explanation is found in the theories 
oA OCcial comparison, Opinion evaluation, and- affiliation 
in stressful situations. This section develops an argu- 
ment that the basic nature of research and development 
projects results in a certain degree of uncertainty pres- 
ent in all phases of a project and that individuals con- 
cerned with this uncertainty will seek affiliation and 
face-to-face association with other individuals in simi- 
lar situations or who are close to them in opinions and 


abilities, and through this evaluation will reduce the 
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uncertainty and will attain satisfaction. Additionally, 
during specific periods of project problem uncertainty, 
the project personnel ordinarily perceive the problem as 

a crisis or stressful situation and attempt to reduce this 
uncertainty through affiliation and face-to-face inter- 
Ser ion withsindividuals in a similar situation. This is 
in response to needs for self evaluation of their own 
emotional reactions, direct anxiety reduction, and de- 
pendency-motivation. 

Previously in this dissertation, uncertainty was 
related to project problems and specific situations which 
were out-of-the ordinary situations, and it was shown 
that increased face-to-face channel utilization is a 
meten of these periods of uncertainty. —Lt was also 
indicated that there is a basic and continuous "noise" 
level of channel utilization in each set of transacting 
organizations throughout the timeframe of the project and 
that this level of utilization is evident during the non- 
trouble periods or the so called periods of certainty. 
This social psychological framework will attempt to aid 
in the explanation of both the face-to-face channel uti- 
lization during these periods of certainty and the in- 
creased utilization and reliance on the face-to-face 


channel during Specific periods of uncertainty. 
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In attempting to contribute to the explanation 
of the face-to-face Channel utilization during the so 
called periods of certainty, it is necessary to recognize 
that there is some apparent amount of uncertainty present 
in any time period or timespan of a research and develop- 
Meme Contracts The "analysis ot Chapter Eight indicates. 
that there are types of uncertainties which continually 
Hew On ad transacting Sel, or (Organizations throughout the 
project life and which affect and influence the total 
intensity or level of channel utilization in both periods 
of certainty or non-trouble and periods of uncertainty. 
The basic nature of research and development projects 
results in a certain degree of uncertainty present in 
all phases of a project. The process of researching and 
developing new technical, creative, and innovative sys- 
tems and equipment which are highly sophisticated and 
technologically advanced lends itself to a basic degree 
of uncertainty, whether in a certain or uncertain period. 
Additionally, even during the periods when there are no 
specific project problems, the scientists and engineers 
of the transacting organizations will not be totally 
Getrain of the correctness, validity, and soundness of 
their opinions, abilities, and methodological procedures. 


Festinger (1954), in his theory of social comparison 
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processes, developed a strong basis for group face-to- 
face interaction and affiliation when he hypothesized 
that: (1) there exists in the human organism, a drive 

to evaluate his opinions and abilities. A person's 
cognition about the situation in which he exists and 

his appraisals of what he is capable of doing (his eval- 
uation of his abilities) will together have bearing on 
his behavior. (2) To the extent that objective, non- 
social means are not available, people evaluate their 
opinions and abilities by comparison, respectively, with 
the opinions and abilities of others. (3) Given a range 
of possible persons for comparison, someone close to 
ene” s own ability or opinion will be chosen for compari=- 
son. (4) A person will be less attracted to situations 
where others are very divergent from him than to situa- 
tions where others are close to him in both opinions and 
abılarıes,»(5)’Therstronger the attraction. to the group; 
the stronger will be the pressure toward uniformity con- 
Cemning abilities and opinions. within the group. 

From this theory, Festinger was able to derive 
implications for group association and societal struc-— 
ture. He proposed that the drive for self evaluation 
concerning one's opinions and abilities has implications 


not only for the behavior of persons in groups but also 
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for the processes which bring people together and for 
the process of group formation and changing membership 
of groups. To the extent that self evaluation can only 
be accomplished by means of comparison with other per- 
sons, the drive for self evaluation is a force acting 
on persons to associate with others in face-to-face 
interaction, to belong to groups. And the subjective 
feeling of correctness in one's opinions and the subjec- 
tive evaluation of adequacy of one's performance on 
important abilities are some of the satisfactions that 
persons attain in the course of these associations with 
other people. 

Radloff (1961) applied and extended Festingers‘ 
implications of self evaluation and social comparison 
in experimental studies in which he tested the hypoth- 
esis that a person's needs for self evaluation regarding 
the correctness of his opinions and abilities arouse 
affiliative tendencies in him. He demonstrated through 
the means of experimental evidence that needs for evalua- 
tion of opinions and abilities are important determinants 
of association and affiliation. Radloff's major hypoth- 
esis is that a person who is uncertain about the correct- 
ness of one of his opinions, for which he finds no ob- 


jective criteria available by which to evaluate its 
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correctness, should seek affiliation with other people 
in order to evaluate his opinion via social comparison. 
ne theoreticalliy significant contribution of his study 
is the demonstration that the affiliative consequences 
of evaluative need are apparently applicable in a varie- 
ty of seemingly disparate contexts. That is, whenever 
evaluative needs, with respect to opinions, capable of 
being satisfied by social comparison are aroused, the 
arousal of affiliative tendencies is a potential conse- 
quence. The arousal of affiliative needs concerning a- 
bilities also produce affiliative tendencies in the ab- 
sence of adequate non-social means of evaluation. 

The implications of Festinger's theory, then, to- 
gether with Radloff's applications and findings suggest 
a framework which contributes to the explanation of face- 
to-face channel utilization between transacting sets of 
organizations during periods of certainty or non-trouble. 
It was indicated above that even during the so called 
periods of certainty there is some degree of uncertainty 
because of the basic nature of research and development; 
and that when there are no specific project problems the 
project personnel normally have some degree of uncertain- 
about the correctness and soundness of their opinions, 


abilities, and technical or Scientific methods and 
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procedures.  Festinger and Radloff have indicated that 

a person who is uncertain about the correctness of one 
of his opinions or abilities will seek affiliation and 
face-to-face association with other people in similar 
situations or who are close to him in opinions and abil- 
ities, and through this evaluation will reduce this un- 
centraron tey and will attain satisfaction inthe Course of 
these face-to-face associations or interactions. 

This framework of Festinger and Radloff also con- 
er iputes to th explanation of. the increased utilization 
and evident reliance on the face-to-face channel during 
specific periods of project problem uncertainty. These . 
periods are specific, out-of-the-ordinary situations which 
arise from definite problems such as a design or technical 
enigma or impasse which results in unforeseen time delays, 
increasing costs, or sometimes a cancellation of sub con- 
Lragcts. These specific situations or uncertain periods 
result in the arousal of anxiety, emotional tension, and 
emotional uncertainty in the project personnel of trans- 
acting organizations involved in the relevant project 
problem. Fiedler classifies these periods as crisis pe- 
riods, and in a psychological framework, these specific 
periods of uncertainty are classified as stressful events. 


Holtzman and Bitterman (1956) have classified 
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stimuli or factors which are common to all stressful sit- 
Mae mOonMa. | Theserinclude: T l1] distractions; Criticisms; 
and time pressures; (2) real, contrived, or anticipated 
failure; and (3) situations threatening e individua D s 
security (anticipated threat or danger). Lazarus (1966) 
points out that the major intervening variable in the 
analysis of psychological stress is the concept of threat. 
That is, threat is anticipatory since it involves the 
expectation of future discomfort and harm and is depen- 
dent upon cognitions. Wrightsman (1960) refers to anxiety 
arousal as a feeling of uneasiness or concern about par- 
ticipating in an impending unpleasant event; unlike gen- 
eralized anxiety, it is conceived as linked to a specific 
situation. „Basowitz, Persky, Korchin, and Grinker (1955) 
advocate uSing the term "stress situation" to refer to 
stimulus conditions which are assumed to arouse an af- 
fective response of anxiety in an individual. Janis and 
Leventhal (1968) propose a more general definition of 
stressful situations. Any change in the environment 
which typically induces a high degree of emotional ten- 
sion and interferes with normal patterns of response is 
a stressful event. 

During theserperiods,of uncertainty or stress; 


the project personnel will continue to have some degree 
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of doubt or arousal of uncertainty about the correctness 
of opinions and abilities and will seek affiliation and 
association with other project personnel in order to 
evaluate their opinions and abilities via social compar- 
ison. Radloff demonstrated that the affiliative conse- 
quences are applicable in a variety of seemingly disparate 
contexts. It was indicated that this framework was ap- 
plicable to the so called periods of certainty or non- 
proOuSIe. and, accordingly, it i15 apparentiy applicable 
tolthis context of- -uncertain periods and situations of 
project problems. This context, however, is signifi- 
cantly different from the context of certainty or non- 
trouble in that these periods or situations are stressful 
situations which arouse anxiety and emotional tension and 
uncertainty in the relevant project scientists and engi- 
neers. 

Schachter (1959) found a positive relation be- 
tween emotional arousal and affiliative tendencies; spe- 
cifically, under conditions of experimentally manipu- 
lated anxiety, highly anxious individuals wanted to be 
with others more than did nonanxious individuals. Also, 
he found that under conditions of anxiety the affiliative 
tendency is highly directional. That is, whatever the 


needs aroused by the manipulation of anxiety, the satis- 
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faction of emotional arousal in anxious persons demands 
the presence of others ina Similar Situation. Schachter 
suggested five mechanisms that could possibly be respon- 
Sible for affiliative responses under stress: 

l. Escape. Individuals may want to be together 
däs a way of getting out of the crisis situation ~ "safety 
numbers". 

Sete COOnMtulvesciarity. I ambi guouscor nove | 
Situations, forces arise that impel people to associate 
with other people as a means of achieving some degree of 
clarity about an otherwise incomprehensible event. 

3> Indirect anxiety redüctioön=s One- of the most 
effective devices for anxiety reduction is simply to get 
one's mind off one's troubles. Movies, television, and 
mystery stories are devices that elegantly Serve as this 
diverting function. And people can be the best of divert- 
ers, for not only may they be more entertaining and dis- 
tracting, but also they can effectively compel attention 
more han most other, distractors. 

4. Direct anxiety reduction. People do serve 
a direct anxiety reducing function for one another. They 
comfort and support, they reassure one another and attempt 
to bolster courage. Since anxiety is an unpleasant state, 


it is possible that highly anxious individuals affiliate 
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as a means toward social reassurance and toward reducing 
anxiety. 

5. Self evaluation. Just as one compares him- 
self to other people as a means of establishing a frame- 
wopksesnd social reality for his opinions, so one may use 
other people to evaluate his emotions and feeling. That 
is, the arousal of any strong emotion evokes a need for 
comparison. Emotions are assumed to be quite unspecific 
eEue Of afrect. Hence, persons (Can only evaluate "he 
quality, intensity, and appropriateness of their emotions 
properly by comparing their own reactions with those of 
others. Moreover, novel emotion producing stimuli should 
induce a greater tendency to affiliate than familiar 
SM. By definition, a novel stimulus Is one that is 
more difficult to fit into a person's established frame 
of reference for emotive states. Accordingly, the indi- 
vidual is more obliged to seek out others in order to 
define the emotional effects of novel stimuli. 

As a result of his experiments, Schachter was 
able to rule out the first three of the above five mech- 
anisms or reasons for the anxiety -—ÀÓ-affiliative rela- 
tionship, and concluded that an anxious subject's desire 
to be with others is determined by mechanism (4) needs 


for direct reduction of anxiety, and/or (5) needs for 
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evaluation of one's emotional state. Schachter utilized 
Festinger's theory of social comparison to aid in ac- 
counting for the arousal of affiliative tendencies when 
an individual is exposed to stress. That is, the emo- 
tions or feelings of a individual, like the opinions and 
abilities, require social evaluation when the emotion 
producing situation is ambiguous or uninterpretable. And 
when discrepancies of emotional state exist, tendencies 
will arise to bring oneself into closer conformity with 
others, to change others, and to reject deviates as com- 
parison points. The results of Schachter's research in- 
dicates a direct relationship between anxiety and affilia- 
tive tendency, that this relationship maintains itself 
under a range of conditions from complete freedom of 
verbal communication to complete absence of verbal com- 
munication, and that the relationship is highly direc- 
tional and specific to people in similar plights. 

Since Schachter's pivotal experiments (1959), 
other experimental social psychologists have conducted 
research to verify empirically his findings and conclu- 
sions of affiliation needs and tendencies under stress 
or crisis situations. Some have examined both his affil- 
iative mechanisms of direct anxiety reduction and self 


evaluation, others have examined one or the other. 
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Wrightsman (1960) found that a person does evaluate his 
level of anxiety through the process of social comparison 
and that level of anxiety shares with opinion the fea- 
ture of being partially determined by cognitive process- 
es and leads to affiliation. He also found that if per- 
sons are anxious, being with others is more effective in 
reducing their anxiety than is being alone. The results 
of his research are in correspondence with both of 
Senuchter's findings. "Another of Wruightsman's findings 
indicate that anxious individuals desire to be with others 
even when verbal communication is not permitted. When 
his subjects were placed in a situation without verbal 
communication, where only the sheer physical presence of 
others were available, they responded with a greater 
meduetron in anxiety than occurred in similar indivigd- 
uals who were placed alone. 

Sarnoff and Zimbardo (1961) experimented with 
threat or fear anxiety and found that when fear anxiety 
1: 70U0sed,-dnd'anoindavidusl is unable to flee from the 
threatening object or situation, the individual welcomes 
the opportunity to affiliate. The greater the threat or 
fear aroused, the more the individual chooses to be to- 
gether with others while they await the contact with the 


fear arousing event or object. Gerard and Rabbie (1961) 
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used a modified version of Schachter's fear arousing sit- 
uation to evaluate the intensity of emotion to a stress- 
ful situation. They suggested that a number of kinds of 
ME nal cognitive Uunelartty regarding an aroused State 
may exist: the individual may want to label the emotion, 
measure its intensity, determine whether it is appropri- 
ate, or discover whether or not he is reacting adaptively 
obre impending situation. Support was found for the 
theory that the individual is motivated to compare with 
others, through affiliation, His intensity of an emo- 
tional experience whenever other means of achieving cer- 
tainty about that intensity are lacking. Gerard (1963) 
conducted an experiment to test an assumption, basic to 
self evaluation, that an uncertainty evaluation regarding 
Sen 2 speer of/the self, such„asren emorienel experlence, 
produces a desire to compare one's self ar others. ES 
findings suggest that uncertainty does produce a desire 
to compare one's self with others, and that the individ- 
úal"s uncertainty, relative to available comparison per-= 
Sons, will determine his comparison tendency. 

Janis (1963) suggests that it has long been 
known that when people are exposed to threat and danger 
they show a remarkable increase in some form of group 


solidarity. That is, they manifest increased motivation 
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to retain affiliation with a face-to-face group of 
people and to avoid actions that deviate from its normse 
His research supports the hypothesis that additional 
needs for reassurance are directly stimulated by the 
poresgtcotodanger or tear, end that these needs ore satrss 
fied through face-to-face interaction with a group. 
Latane, Eckman, and Joy (1966) found that interpersonal 
attraction in a stress situation can be explained simply 
by the fact that in many situations people who are under- 
going stress together do something for one another that 
serves to alleviate the stress. People in an uncomfort- 
able situation ride direct service for each other 
by reducing each other's fear and anxiety. The presence 
of other people does have a calming influence through 
direct reassurance and comforting. Their findings also 
suggest that a relevant function which people under 
stress may serve for each other is that of providing a 
means of evaluating just how much distress they are 
suffering. When faced with the prospect of undergoing 
a disagreeable experience, persons prefer being with 
somebody else who is also threatened with the same ex- 
perience to being alone. 

The findings of Darley and Aronson (1966) indi- 


cate support for both of Schachter's mechanisms of 
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affiliation. Their experimentation suggests that self 
evaluation and direct anxiety reduction both motivate the 
affiliation desires of individuals and that social com- 
parison is a relatively more important determinant of 

the affiliation choice than direct anxiety reduction. 
Concerns for anxiety reduction, either directly, through 
contrast, or a desire for self .reassurance by reassuring 
Snes "do not. seem to have aS Strong an effect on 
stressful individuals as social comparison needs. 

The bulk of the research and experimentation of 
affiliative preference under stress has focused on 
Schachter's hypotheses of direct anxiety reduction and 
self evaluation motives or drives. However a third hy- 
pothesis has been formulated and tested that affiliation 
Under stress might also be produced By a dependency motriz 
vation mechanism. Janis (1963) pointed out stress in- 
duced dependency reactions toward authority figures and 
suggested that increased dependency toward authority 
occurs because the authority can serve as a "danger con- 
trol" authority which can reduce the severity of threat 
perceived by the individual. He indicated that the 
ability to establish a dependent relationship could 
provide another strong motivation for affiliation under 


Stress, Helmreich and Collins (1967) tested) this “third 
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A pothesis of affiliation drives and found that apparent= 
ly the prior social setting can have a strong effect on 
the desire to affiliate. Their study indicated that 
merino the company of an authority figure; who can 
satisfy dependency needs aroused by stress, can change 
the direction of affiliation in a stressful event. They 
concluded that dependency needs are at least one of the 
factors creating affiliative behavior under stress. 

The implications of Schachter's hypotheses, to- 
gether with the theories and findings of Festinger, 
Radloff, and the many others cited, suggest a framework 
which contributes to the explanation of the increased 
utilization and evident reliance of the face-to-face 
channel by the transacting sets of organizations during 
the specific periods of project problem uncertainty. It 
Bas been demonstrated that in stress or crisis periods, 
in which a threat is perceived and objective anxiety a- 
roused, individuals will consistently show an increased 
desire for affiliation in response to one, any, or all 
of three mechanisms: (1) self evaluation - individuals 
may need others for evaluation of their own emotional 
reactions, and individuals in the same emotional state 
can provide needed information on what responses are 


appropriate to ambiguous arousal cues; (2) direct anxiety 
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reduction - the company of others may also provide a 
direct reduction of the anxiety which the individual 
feels; and (3) dependency motivation - increased depen- 
dent authority relationship may occur because the author- 
ity can serve as a "danger authority" which can reduce 
the severity of the threat perceived by the individual. 
In situations concerning a transacting set of a 
prime and sub organization in which a design or techni- 
cal enigma or impasse occurs, the project problem is 
perceived by the project manager and relevant personnel 
of the prime and sub organization as a definite/real 
threat because of unacceptable delays, additional and 
unplanned costs, and possible contract penalties or con- 
tract cancellation. In this period of uncertainty or 
stress, the project manager and key personnel of both 
transacting organizations perceive the threat as common, 
all experience a comparable or similar state of emotion 
and anxiety arousal, and all realize the consequences 
and repercussions of a non-delivery contracte. Also, the 
project manager of the prime organization is the desig- 
nated formal authority figure on whose shoulder falls 
the responsibility for the efficient and effective man- 
agement of the overall project and who normally initiates 


the plans or steps to alleviate the situation. The 
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scenaltlıons are present, therefore, for any or all of 

the three affiliative mechanisms to develop. The com- 
parable and similar anxiety situation and emotional 
state of the individuals facilitates self evaluation 

and direct anxiety reduction, and the position of the 
project manager facilitates the dependency-motivation 
mechanism. The result is normally face-to-face affilia- 
tion, as the results of this study have markedly and 
discernibly demonstrated. 

This section has presented a possible general 
theoretical explanation or framework for some of the 
empirical findings of this study relevant to the reduc- 
filón Of Uncertainty through “Ene Utilization of the faces 
to-face interpersonal communication channel. Two sub 
frameworks have been discussed and examined to aid in 
the explanation of the utilization of the face-to-face 
channel in the different periods and situations of a 
project - the periods of certainty or non-trouble and 
SEccrITIC periods Of Uneertainty or stress. “The first 
framework suggests the reduction of uncertainty during 
these periods by the utilization of the face-to-face 
channel in terms of communication efficiency, effective- 
ness, and expediency (richness). The second framework 


indicates the reduction of uncertainty during these 
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periods by face-to-face interaction in terms of the 
social psychology theories of social comparison, opinion 
evaluation, and affiliation in stress situations. This 
last framework demonstrates the progress that has been 
made in verifying and removing the cloth of ambiguity 
Reem the old saving "misery loves company". ¡As Schachter 
states: "Whatever the needs aroused by anxiety, it would 
seem that their satisfaction demands the presence of 
others in a similar situation. Misery doesn't love just 
any kind of company, it loves only miserable company" 
MISS. pa 24). 
II. TMDLICATIONS- AND SUGGESTIONS FOR FURTHER RESEARCH 
The data developed in the course of this research 
indicate that interpersonal channel utilization between 
transacting sets of research and development organiza- 
tions 1S a function of the uncertainties arising from 
project problems and suggests that it is directly related 
to uncertainties in general. Allen (1966) and Graham 
(1967) have shown that interpersonal communication chan- 
nels are used by research and development personnel most 
frequently in the beginning phases of a research project 
as a means to develop plans and that the interpersonal 
channels are brought heavily into play at the end of a 


project for data evaluation purposes. The data of this 
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study show a similar pattern with increased utilization in 
the beginning of a project. The transacting sets of or- 
ganizations for which the timeframe examined included the 
beginning phases of a project have all shown a discern- 
ible increase in channel utilization during this period 
OS tactup» The Startup period 18° netran Unexpected ors 
unforeseen uncertainty but may be designated an expected 
uncertainty, a quasi-institutionalized uncertainty. The 
data obtained in this study have confirmed that not only 
is there an increase in interpersonal channel utiliza- 
tion during periods of project startup, but, more impor- 
tantly, that during every period in which a specific 
project problem occurs, there is a marked and discerni- 
ble increase in interpersonal channel utilizations. 

This confirms what project managers have long intui- 
tively recognized and taken for granted. Whenever a 
specific project problem occurs there will be a con- 
current period in which interpersonal channel utiliza- 
tion between the transacting organizations will defi- 
nitely and pointedly increase. This suggests that in 
the planning and management of a project, definite steps 
should be taken to recognize the requirement for this 
initial communication behavior between organizations 


and to provide for it in terms of budgets,- schedules, 


249 


and the like. 

The data strongly indicate that two of the 
interpersonal channels have a much greater increase in 
utilization and are heavily relied on during periods of 
uncertainty or when uncertainty is present. These chan- 
nels are the face-to-face Channel primarily and the 
telephone conversation channel secondarily. The data 
correspond with the findings of Murtaugh and Payne (1962) 
when they concluded that oral communications constitute 
the fundamental, most powerful, immediate, and effective 
means of conveying information in the scientific and 
professional world. The data suggest and imply that 
face-to-face channel utilization, supplemented by the 
telephone conversation Channel, functions to essentially 
Bedmec Uncertainty during both non-trouble periods and 
permrods Of SPeECITLc project problems or Stress through 
the concepts or framework of richness of communication 
and social comparison/affiliation. This means that 
project managers, administrators, and project personnel 
must recognize the importance of these channels and 
should encourage and support the utilization of these 
channels with transacting organizations if uncertainty 
is to be reduced, problems solved, and decisions made 


both efficiently and effectively. The increased utili- 
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zation of face-to-face interaction through travel and 
visits is too often thought of as unnecessary and overly 
expensive in terms of a simple cost <*>benefit/value 
analysis. It must be recognized that not only is the 
face-to-face channel the most efficient in terms of 
technical and mathematical capabilities/capacities and 
in terms of attainment of true correspondence between 
sender and receiver but that it satisfies and fulfills 
vital, basic and natural social psychological needs and 
drives of relevant project personnel. 

Further implications emerge from the recognition 
of the importance and reliance on the face-to-face chan- 
nel during periods of uncertainty and the essential 
function the channel plays in reducing the uncertainty. 
The data obtained suggest that when a project problem or 
Crisis period arises and is first recognized, an imme- 
diate response of increased face-to-face interaction 
supplemented by telephone conversations could possibly 
reduce the intensity, longevity, and seriousness of the 
stressful period. The research results also suggest 
that if a certain minimum amount or level of regular 
face-to-face interaction is inserted and utilized con- 
tinuously throughout the life of the project, the number 


of problems and the intensity and longevity of problems 
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that did arise would be decreased or reduced. The latter 
idea corresponds to the engineering concept of insertion 
of a "dither" level. 

One of the most successful Naval research and 
development projects ever completed was the Polaris 
Special Project, considered as a standard in R&D proj- 
ects. The managers and administrators of the Polaris 
Project not only encouraged but insisted on a regular 
amount of face-to-face and telephone conversation chan- 
nel utilization between the transacting organizations. 
The evaluation of the Polaris Project suggested that 
communication style was a significant factor in the on- 
time and successful completion of the project. Another 
significant feature of the Polaris was the no-ceiling 
budget on the utilization of the two richer channels. 

More research is needed to explore these impli- 
cations. Further research would be useful in which the 
differences resulting from adding or not adding a sub- 
stantial amount of face-to-face interaction at the 
immediate point of recognition of a project problem, 
and the differences in various levels or amount of face- 
to-face interaction dither versus no dither level should 
be investigated, measured, and analyzed in fine detail. 


The findings of this study indicate that the 
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written correspondence Channel is probably one of the 
least important of the interpersonal channel of communi- 
cations. It has been shown to be the least rich of 
interpersonal channels and consistently has demonstrated 
the least amount, if any, increase in utilization dur- 
ing periods of project uncertainty. This suggests that 
project personnel of transacting organizations utilize 
written communications primarily for validation or 
verification and for record and documentation purposes. 
It appears that the old cliche of "never say it - write 
it", has been Supplemented by "talk it over, in person 
if possible - then if absolutely necessary, jot it down 
for the record". 

The fairly dramatic increase and reliance on 
the face-to-face and telephone conversation channels 
during project uncertainties has implications for com- 
munication channel budgeting and channel cost analysis. 
Nearly all of the communication budgets for the trans- 
acting organizations were based on "hit or miss" and 
guessing techniques. Budget estimates cannot be realis- 
tically prepared unless communication channel patterns 
and behavior are understood and unless accurate cost 
estimates are known. A fruitful area for further re- 
search would seem to lie in an exploration of direct and 


indirect costs of utilization of the various interpersonal 
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communication channels between transacting organizations. 
Further research is also needed for a complete under- 
standing of the multiple variables and factors affecting 
interpersonal channel utilization. 

This study has indicated that certain types of 
uuaccrbterntres will result in. a higher continuous or reg. 
ular use of the face-to-face and telephone conversation 
channels among transacting organizations. In addition, 
it has been indicated that the reduction and possible 
preclusion of uncertainty during project problem periods 
is most efficiently and effectively accomplished through 
increased utilization and reliance on face-to-face inter- 
actions supplemented by telephone conversations. Not 
only will the utilization of these two channels increase 
at the beginning and end of a project, but will increase 
discernibly during the occurrence of every project prob- 
lem and its associated period of uncertainty.  Communi- 
cation channel budgets might now be more realistically 
planned for and estimated with knowledge that during 
the project life there will be periods when these two 
channels will be required and used in a greater volume 
and frequency. The Polaris Special Project has indicated 
that a no-ceiling type of budget for these two channels 


was a Successful and significant management technique. 
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Unexpected and unforeseen project problems and crisis 

type periods will inevitably arise in every project. 
However, in many organizations travel and telephone 

funds are normally arbitrarily reduced at the first sign 
of "tight" money or cost reduction programs. The inter- 
views with project managers and personnel have indicated 
that in other organizations events which arise unexpected- 
ly during the project often cannot be dealt with properly 
because funds were not budgeted and included in cost 
estimates that could be used to cover them. Therefore, 

it appears that funds should be made available and estab- 
lished in the transacting organizations to enable quick 
responses to be made to unexpected problems. If a liberal 
and flexible channel utilization budget cannot be estab- 
lished or is not feasible, then emergency or contingency 
funds should be established and made available. 

It appears from the data of this study that there 
are definite gradations in the rate of increase and de- 
crease of utilization of the face-to-face and telephone 
conversation channels. The gradual crescendo rise in 
utilization as a period of uncertainty occurs suggests 
that this could be a valuable management warning tool or 
indicator of an impending problem or period of uncertain- 


ty and stress. By close examination of the utilization 
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figures of the two channels, it is possible that manage- 
ment may be able to recognize, at an earlier time than 
presently possible, the germination of a project prob- 
lem or crisis and be able to initiate steps that would 
reduce the intensity and longevity of the uncertain 
period. This requires data that show the fine struc- 
ture of perturbation of these interpersonal channels. 
Further research is needed, therefore, to study, examine, 
and measure the gradation or perturbation structure 
using a short, close-in-time interval measurement. Such 
a study would result in a fine-grain study indicating a 
Moreda scerniblée pattern of. gradation or perturbation, 
and demonstrating the feasibility of this structure as 

a management early warning indicator. 

This study has suggested that there is an apparent 
trade off function or exchange value between the face-to- 
face and telephone conversation channels during periods 
of uncertainty. It appears that up to some point, a 
decrease in face-to-face interaction can be compensated 
for by substituting an increase in telephone conversa- 
bMeonocutrlization.. It implies that during an uncertain 
period, the telephone could be an effective substitute 
for long distance travel when conditions negate the prac- 


ticality of travel because of time considerations or 
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temporary restrictions of travel funds. The trade off 
phenomenon appeared in only two different sets of trans= 
Betting organizations inthis- study: -Further researen sic 
needed to determine if the suggested exchange function 
operates for different types of uncertainties and for 
BM rent levels ob intensity of Uncertain periods.) AS 
a situation or period becomes more critical or stressful, 
ends trade ofr functron still valid, or ais thelr a 
point where face-to-face interaction is absolutely re- 
guredcand cannot be substituted for? . Additionally, If 
a trade off or exchange function is feasible, how much 
increase in utilization of the telephone is necessary as 
an effective substitute for one face-to-face visit? Allen 
(1966) indicates that relative value of channels is 
greatly affected by both situational and personality con- 
siderations. Future research would also have to assess 
these factors in any study of an exchange value between 
the two channels. 

The findings of this study indicate that there 
is an apparent inter-relationship of communication be- 
tween the prime organization, sub organization, and the 
noustorzng sponsorrzng organization during critical periods 
Of Uncertainty. Lt appears that during certain levels 


of periods of uncertainty not only will there be an 





increase in interpersonal channel utilization between 
the prime and sub organizations but also, concurrently, 
an increase in utilization between the prime and moni- 
toring organizations. This is extremely important to 
project managers and administrators of both the prime and 
monitoring organizations for realistic and effective plan- 
ning and managing of a project and for formulating poli- 
Cies and budgeting for ‘channel “Utilization... Further 
research is needed to determine if there is some degree, 
intensity, or characteristic. of project problem uncer= 
tainty necessary before the utilization of interpersonal 
channels between the prime and monitoring organizations 
increase concurrently with the increased channel utili- 
zation between the prime and sud organizations. The two 
periods Of uncertainty of this study in which this inter— 
relationship has occurred have both been of an intense 
or critical nature. One period concerned the cancella- 
tion and termination of a contract with a sub organiza- 
tion, and the second period concerned the occurrence of 
project problems with two different sub organizations 
during the same timeperiod. 

Ancintriguing finding of this research indicates 
that there is a basic "noise" level or amount of inter- 


personal communication channel utilization in each set 





of transacting organizations, and that this level or 
amount varies in intensity between each set of trans- 
acting organizations. The "noise" level may be high for 
some sets and relative low for other sets of transacting 
organizations, but no matter what project characteristics 
or technical factors are involved, it appears that there 
is some necessary level or amount of continuous channel 
utilization essential to the functioning of each ser of 
organizations. The recognition of this "noise" level has 
implications for both management and the understanding 

of the communication ~— organization interface. Each 
organization apparently has its own coding, selection, 
and filtering system/processes of incoming and outgoing 
Communication. This coding and filtering system assimi= 
lates information transmitted or received by a limited 
set of coding categories and imposes omission, selec- 
tion, distortion, refinement, and transformation upon the 
information. 

Coding and filtering may partially account- for 
the marked increase in utilization of the interpersonal 
channels during the startup phase of a projecte Each 
transacting organization has a different coding and 
filtering system. This initial interface between two 


organizations requires a period of adjustment, tuning, 
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and establishment of communication "lines" between the 
organizations. Once this has been accomplished and 
there is an interface between the coding and filtering 
systems Of each organization, it- appears that the level 
of utilization and interaction decreases to a minimum 
level necessary for the continuous functioning and 
maintenance of the "open" communication network. This 
indicates that it is necessary to maintain some level 

of regular or continuous channel interaction between the 
organizations, as a stoppage over a period of time would 
require a re-establishment of the interface between the 
organizations. Katz and Kahn (1965) have suggested a 
theoretical background for this interface: 


Individuals, groups, and organizations share a 
general characteristic which must be recognized 
as a major determinant of communication: the 
coding process. Any system which is the recipient 
Of Antormation, whether 1c bevan ¿ndivlidauel. Or an 
organization, has a characteristic coding process, 
a limited set of coding categories to which it 
assimüulates the information received.  Organiza- 
tions, too, have their own coding systems which 
determine the amount and type of information they 
receive from the external world and the transfor- 
mabtrloncor 16 according to their own “Systemic 
properties. The different functions and dynam- 
ics of “eran tizacions Imply, that each" organization 
will respond. to intelligenee input indifferent 
ways and that each will seek out particular in- 
formation to meet its needs. The boundary condi- 
tion is responsible for the dilemma that persons 
within an organization cannot perceive things and 
communicate about them in the same way an out- 
Sider would. If a person is within an organiza- 
tion, he sees its operations differently than if 
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he were on the outside looking in (pp. 227-228). 
A fruitful area for further research would be a study to 
examine and measure the "noise" level and the factors 
or variables which affect the interface between two or- 
ganizations, and to determine if there is, in reality, 

a minimum amount or level that is necessary for the 
efficient functioning of transacting sets of organiza- 
Bons, 

The focus of this study has been upon the utili- 
ze 1oN Of interpersonal ¡communication channels during 
varying project conditions. The findings have concen- 
trated on the utilization of channels during periods of 
uncertainty and during periods of non-trouble or cer- 
tainty. Two types of uncertainties or variables were 
examined which indicate that they affect or influence 
the degree of total interpersonal channel utilization be- 
tween differing sets of transacting organizations of a 
common project. It is apparent that these are only two 
of a possible number of factors or variables which ac- 
count for the variance in and which continuously act on 
the degree of channel utilization between differing sets 
of transacting organizations. Further research is needed 
to identify, measure and examine these other factors or 


variables and to determine their importance and influence 
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on the utilization behavior and patterns between dif- 
ferent sets of transacting organizations. The analysis 
and examination of these variables such as location of 
organization, explicit and implicit travel and telephone 
policy, prior and present inter-organizational relation- 
ships may aid in the understanding and management of 

the interpersonal channel utilization processes between 
organizations. These variables or factors may also 
contribute to the planning and finalizing of management 
policies and decisions such as the selection of sub 
organizations by the prime organization. The length 

and extent of previous associations, location of organ- 
izations, and determinability of products or services, 
all related to the expense incurred in varying amounts 
and types of communication channel usage, can be an 
important factor in the sub organization selection proc- 
esses. 

The findings of this study have high lighted 
several aspects of inter-organizational communication 
channel utilization which the project managers and per- 
sonnel of research and development organizations have 
probably taken for granted or intuitively recognized all 
along. However, as E. T. Hall points out, examining and 
discussing these processes changes an individual's rela- 


tion with them. It enables individuals to move into an 
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active and understanding correspondence with these 
important and relevant processes which are all too fre- 
dquentiy taken for. granted... The findings and data of 
this study have also indicated aspects of inter-organi- 
zational communication channel utilization which may 
contribute to the further understanding and enlargement 
of knowledge of the research and development communica- 
tion «>= organization interface. The implications of 
the findings of this study and the recommendations for 
further research suggest that the communication «> or- 
ganization interface between transacting organizations 
of research and development projectsand the process of 
information transfer and diffusion within the scientific 
and technical communication system should serve as a 


Neta and important foeus for future research. 





I 





APPENDIXTA 


DATASRECORDINC FORM 


263 











uoT} 
-ezTuebuo 


ans 
















-PZ TUBO 
SWTIg 


X99M 
Juon 


-PZ TUPDIO 
ans 


-PZTUPBDIO 
ans 


-PZ TUBPDIO 
ans 





WHOd DNIGYOoda Vivd 





BIBLIOGRAPHY 


265 


AN 





266 


Abelson, P. H. "Custodians of Knowledge". Science. 
VOlie ovens tebruary,. 1968, 


Allen, Thomas J. The Use of Information Channels in R&D 
PEODOsa Pre pd Ga Clon. Working Paper #97-64. Alfred 
P. Sloan School of Management, MIT, October, 1964. 


piden, thomas J. . Managing the Flow of Scientitic. and 
eshnoloa tica Ll inrormarlon. Cambridge. Mass. Eure 
September, 19660. 


Mer pach Corporation: Don ser Needs Study, Phaser; 
Philadelphia,Penn: Final Technical Report 1151- 


Esos. Hes. perskv. Hl... Korohaun. 5. aud Grinker, ke 
ARS) and > tress. New York. MecGraw=illb, 19552 


Bernal, J. D. "The Transmission. of Scientific Informa= 
tuno. User's analisis. Proceeding of the Minos 
nacional Conference on scientific Information. “Wash= 


na ton DC.. NAS/NRC, 1959. - 


Roue. tlie thedology cand. Results of che DOD, Userwiecedc 
purvey<. FPMitdadelphia, Penn: Auerbach Corporation: 


Rapo CAPR 7500-130, -1965% 





ENS, A. | Statistical Theory". Annual Review offs — 
chology. Edited by P.R. Farnsworth, O. McNemar. 1964. 


Birdwhistell, Re L. "Some Body Motion z¿lements Accompa- 
nyin o poken- American English": Communication: 


Concepes and Perspectives. Edited by F. Dance. 
Washington: Spartan Books, 1967. 


Buc P. M.. and Scott, W. Ra Formal Organizations: A 
Comp rative Approach. dud ruanuscos Chsndler PUDS 
E * 
Irshına, 1962, 


Podenoteiner, W. D. Prelrimunary Specifications and Des tdn 
of an Information and Communication System For 
Screntists. Unpublished report, Graduate Schooler 
AS * * 

Business, University of Texas, 1969. 


Bondi, H. "Why Scientists Talk". The Advancement of 
Science. September, 1962. 





e 


Bema, H.-G. Howell, W. S., Nichols, R. G., Shapiro, 
G. L. Interpersonal Communication in the Modern 
Organization. Englewood Cliffs, New Jersey: 
Prentice-Hall, 1969. 


Brissey, F. L. and fills, R. J. Problems Problem- 
Solving, and Human Communication. Washington, Dic 
technical Report, AFOSR 1055-66, February / Soo. 


Chein, I. "An Introduction to Sampling". Research 
Methods in Social Relations. Edited Dy Gs Sele 
M. Jahoda, M. Deutsch; Sa W: Cook. New TOI UH ee 
Rinehart and Winston,- 1964. 


Cherry, C. On Human Communication. New York: John Wiley, 
munication 


Eu. 0c. Bo and cep eie MEE Statistical Methods for 
Business Decisions. Cincinati: Southwestern Pub- 
sino. 1959, 


Committee on Scientific and Technical Information. 
National Systems for Scientific and Tecnnical In- 
formacione Washington, D.C., 1965. 


Cuadra, C. "Introduction to the ADI Annual Review". 
Annual Review of Information Science and Technology. 
Pod eeduby C. Cuadra. Nea e John Wiley. Vol. 1, 
1966, 


Darley, J. and ALONSO. ES "self-evaluation Vs. Direct 
Anxiety Reduction as Determinants of the Fear- 


BID ESO Relationship". Journal of Ex erimental 
Social Psychology. 1966, Supplement l, 66-79. 
Federal Council for Science ana technology. Proceedings: 
Second Symposium on Technical qM muorEmactrcone ums; 

Government Printing Office, 1964. 

Destrncer;, Le. "ThsSry Of Sects) Comparison Processes", 
Human Relations. a Ae 
re ee LS 


Festinger, L. and Katz, D. Research Methods in the Be- 
Ddvroral Sciences. New York: Dryden, 1953. 


Fiedler, P. "Personality and Situational Determinant: 
of Leasership Effectiveness". Group Dynamics. 
Edited by D. Cartwright and A. Zander. New York: 
Harper and Row, 1968. 





268 
Fishenden, Re M. "Methods By Which Research Workers 
Find Information". Proceedings of the International 
Conte rence on Scientific Information. Washington, 
D.C.: NAS/NRC, 1959. 


Bordo Asa denkins. Jerte. and Saporta, S- "Psychos 
linguistics and Communication Theory". Human Com- 
munication Theory. Edited by F. Dance. New York: 
Lon Rinehart; and Winston, 1967, 


Freedle, Re O., Graham, W. Re and Zavala, A. "Informal 
Selentitié and Technological Communications”. 
Exploration of Oral/Informal Technical Communica- 
tion Behavior. Edited by W. Graham. Washington, 


A men EER . 
D.C.: American Institutes for Research, August, 1967. 


Bremeh,eJ)..R,. EP. "Experiments. in; Field Settings’. Res 
zearchklecheds"ın Ene Behavioral Seıenece in Eau 
by Ue Festinger and D: Katz». New York: Dryden, 17, 


Eneud cce Newllhntrodüuctory Lectures and Psyehoanal san 
DousYvobpki«Norton. 1923. 


Garvey, William D., and Griffeth, Belver C. "Scientific 
Communica lon asra socral- Svsrtem".«crence mE cp 
tember, 1967 1011-1016. 


Gerard, Ha. "Emotzonal Uncertainty and Social Comparison”. 


Journal oreAbnormal and social Psychology. Zr, 
568-573. 


cerrara Rss and Rabbie, J. "Fear and Social Comparison = 


Veurnal or, Abnormal vend social Psychology. 996105 


Glass Bl. and Norwood, 5. He < "How Scientists Actually 
Learn ola Work Important to Tien, SProceegingesor 
erhenlnternationat Cont erence con is crentcitas In ormas 
one Washington, DC. 7 NAC/NRE,-1959, 


Greege, Wae Pa and Graham, W. R. "Informal Communication 
of Science Information: A Review". Exploration of 
Oral/Informal Technical Communication Behavior. 
Edited by W. Graham. Washington, D.C.: American 
Institutes for Research, August, 1967. 


Cominan, ji.) he Presentation Of Self in. Everyday Lite. 
New York: Anchor, 1959. 


DN 








269 


Branamn, 0 Re end Wagner, €. Bs Exploration of Oral in— 
formal Technical Communications Behavior. Washing- 
ton, D.C.: Final Report, American Institutes for 
kesegaren,shuqust, 19607; 


Cranham, W. Re “A Questionnaire Study of Informal 
Serentific and Technological Communications". 
Exploration of Oral/Informal Technical Communica- 
tion Behavior. Edited by W. Graham. Washington, 
D.C.: American Institutes for Research, August, 
1967. 


Graham, W. Rs and Zavala, A. “Tne Social Psychology of 
Informal Communications Among Scientists". Explora- 
tion of Oral/Informal Technical Communication Be- 
HALO.) Edited by wa. Graham. "Washington, Dee. 
American Institutes for Research, August, 1967. 





Guilford, J. P. Psychometric Methods. New York: McGraw- 
Ad 


Hog beres tia H., ond Ackoff, RM. L. "An Operations ke= 
Search Study of the Dissemination of Scientific In- 
formation". Proceedings of the International 
Gonterence-on 9chontirtyo Inrtorms tion.” Washington 


D.C.: NAS/NRC, 1959. 


A eens ne Silent Language. Greenwich, Conan: 
Davcecrre Wer ld library, 19359, 


Hayakawa, S. I. Language in Thought and Action. New 


MO a RE SUE E Brace. and Wortk., Ine... Lod. 


Noli e te RAR. Ls. and Collins. Bo b. “Satuational 
Determinants of Affiliative Preference Under Stress". 


dournalver Personality and Socı2l Psychology . 
6, 79-85. 


Herner, S. "The Information-Gathering Habits of American 
Medical Scientists". Proceedings of the Inter- 
Moción lona terence On Selene ie le TAtorma tLona 
Wospundgreno Doce. NASOZIRCS 1959. 


Pour mana Wa a andi Bitterman; M- E. TA Factoriali o tudy 
OFT ARdaJuS ment o Stress . | Jeuraal of AbnormalTand 
SOcial Psychology.: 1956, 52, 179-185. 


Hymes,. De. Tne Anthropology of Communication". Human 
Commünication Ineory. Edited by EF. Dances New Yorke 
Halt, kKinehart,vand Winston, 1967. 





a) 


Voice CLOUD deneistieareon Under Condrrienerer 
bxcternal Danger". British Journal of.Medical 


Poy nology BI9063,5505 227-2305 


Janis.) is, and Leventhal, oH. “Human Reactions to Stress”, 
Handbook or Personality Theory rand Research. Edited 
by E. Borgatta and W. Lambert. New York: Rand 
McNally, 1968. 


Netas) Do) and Ran, Re, La / The/social-Esychology. os Orga: 
Tlzotrons. New York: Johana Wiley; 1965: 


Kolasa, B. J. Behavioral Science for Business. New 
york F Jonn Wiley; 1968. 


Patane, Ba; Eckman, Je, and Joy, Ve "Shered Stress) and 
cet personal Attraction’. „Journal “Of EX perimencar 


SoclalBsycholoav. 1966, Supplement 1, 80-94. 


Pagans ike T Psychological Stress and Che Coping Puecess. 
New York: McGraw-Hill, 1966. 


MacKay, D. M. "Communication and Meaning: A Functional 
LO e a ch e cross-cultural Understanding. Tare d 
Dre oC Northrup. “New York: Harper and Rows 
1964. 


Markel, N. N. "The Basic Principles of Descriptive 
Pins tie Analysis sy Cubrente Perespecetive Iin 


Soeclalr Psychology... Edited By Es Po Holtenderzaend 
NS Hunt. SNeREZorKk: Oxford University reso cd 


Meweod, 0. Mer. Ths Contribution of -Psychology to Hunan 
Communication Theory". Human Communication Theory. 
Ney rock: Holt, Rinehart, and Winston, 1961 


Menzel He. and Glock, C. Y. The Plow of Information 
Among Scientists. New York: Columbia University, 
ISS. 


moer Herbert. Planned and Unplanned- Scientific Come 
munication. Publication A-259, Bureau of Applied 
soclalfresearen, Columbia University. 199% 








Menzel, H. "The Information Needs of Current Scientific 


Research". The Library Quarterly. Vol. 34, January, 
1964. 


Menzel, Herbert. "Scientific Communication: Five Socio- 


logic al Themes!” ¿American Poychologist.. Vorma 
1966. 





2ml 


Menzel, H. "Information Needs and Uses in Science and 
Technology". Annual Review of Information Science 
and Technology. Edited by C. Cuadra. New York: 
John Wiley. Vol. 1, 1966. 


Menzel, H. "Can Science Information Needs Be Ascertained 
Empirically"2 Communication: Concepts and “Berns pee= 
tives. Edited by L. Thayer. Washington, D.C.: 


Spal t NEDOK SEC Ora mo 


Miller, N. and Zimbardo, P. "Motives for Fear-Induced 
Affiliation: Emotional Comparison of Interpersonal 
Similarity". Journal of Personality. 1966, 34, 
481-503. "e 


Merris, C. We Signification and Signi icance A Study 


¡One Nella e Lons o of Signs and Values. Cambridge, 
Mass: The MIT Press, 1964. 


Murtaugh, J. S. and Payne, Ge L. “Communication in the 
Biomedical Sciences". The Journal of Medical Edu- 
Gate LOM aw mo pel IG? . 


National Science Foundation. Federal Funds for Research 


Development, and Other SeJentifie. Activiıries. QUODAM 
15, T96: 


Newcomb, T. M. "An Approach to the Study of Communica- 
Elen; (6 tore sy CiOlogi1cal Review. Vol pod: LoS: 


Mereomd, De M., Turner, ReH., and Converse, PP. b=) socal 
PSvyeGnelooye, New York: Holt, Rinehart; and winston 
1905. 


Orr, R. H., Coyl, E. B., and Leeds, A. A. "Trends in 
Oral Communication Among Biomedical Scientists". 
Federacion Proceedings... 1964, 23, 1146-1154. 


Paisley, W. J. The Flow of- Behavioral Science ornis 
tion: A Review of the Research Literature. Palo 
Alto: Institute for Communication Research, Stan- 
SOU os LEY. ODO: 


Parker, E. B., Lingwood, D. À., and Paisley, Ww. Je Com- 
munication and Resear and Ree an Produ Civity in an Interii -> 
Ciplinary Behavioral ciplinary Behavioral Science Research Área. Palo 
Alto: Institute for Communication Research, Stanford 
University Si. 


Pelz, D. C., and Andrews, F. M. Scientists in Organiza- 
tions. New York: John Wiley, 1966. 





ene 


Price, D. J.e little Science, Dig Science. New York: 
Columbia University Press, 1953. 


raalortseRe “Opinion Evaluation and- Affiliation”. Jour— 
nal of Abnormal and Social Psychology. 1961, 625 


Radloff, Re and Helmreich, R. Groups Under Stress. New 
York, Appelton-Century-Crofts „1968. 


Rapoport, A. "What is Semantics". The Use and Misuse 
of Language. Edited by S. Hayakawa. New Mone. 
borpersancdıter Schere, 196231 


Richardson, S. A., Dohrenwend, B. S., and Klien, D. In- 
EervIewlngs Its 7 orms and Funcions- New York: 
Baste BOOS T] 9 aa 


Mokeach, Ha the Open and Closed Mind. . New York: Basie 
Books, 1960. 


Rosenbloom, Rao, and Wolek, F. Ws. Technrology ,-intorma— 
sronesude rganrzdrions oraduate ScHnoolucot Busdicsos 
llamvard Dhnsversrty, 1967. 


Ruesch, J.  "Synopois of the Theory of Human Communica- 


pcm EuuonhTGbr. 16, 1952. 


Ruesch, J. Nonverbal Communication. Los Angeles: Uni- 
versity Of California Press, 19506. 





Fake Mans World of Facts". Data Processor. “Vol. 
Nazi, November,, 1967. 


EHott. 1.5.and Zimbardo, P. "Anxiety, Fear and 5ocrat 
Art Tarton"sr 2Jeurnal or 2abnormal and Social Pov 
Enola” 1961, 023 3909353. 


Schachter, S. The Psychology DOEFAFEI I tal1on. Yoo Can oma 
Scantord. University Press, 1959, 


Schramm, W. The Process of Effects and Mass Communica- 
. A A A A A A A A A a 
Eronsa Dana D bbL:nors. University ok udi brnors 


CMEI; Cea Jahoda Me. Deutsch, Mo-and-Cookg SW. 
Research Methods In Social Relations. New York: Holt, 
Rinehart and Winston, 1964. 





BT 


Shannon, C. E., and Weaver, W. The Mathematical Theor 
or Communication. 'Urbans, Illinois; L1llinois Press; 


19745, 

Shapero, A. "Managing Technical and Intellectual Re- 
OUr CES pusimessvHorizonss Vol x10 Noo. erie 
39695 


= lang, C Ws bernard. des sand Tyson, JeWsz Informed 
Communication Among Bioscientists. Washington, D.C: 
George Washington University, Biological Sciences 
Communication Project, 1964. 


shils, E. A. "Social Inguiry and the Autonomy of the 
Indıvaoual ze ThecHumsm Meaning Of Ene Socia laser 


ME Sealed by D: Lerner. Cleveland: Meri TEn, 
19,23. 


Pr geln 2,7 Nonpeirsmetrie Statistics for Therbenayvıoral 
Sciences. New York: McGraw-Hill, 1956. 


Sen. Communication. ana Culture. New York: Homes 
Rinehart and Winston, 1966. 


Swanson, R. W. Information Systems Networks. Arling- 
o t APOSR 66-0877, Office of Aerospace 
Research, USAF, June, 1966. 


Taylor, Re S. “The Process of Asking Questions".  Amer- 
ACA COMEN Patton. October, 1962, 


over, Li "Communication and Organization Theory”, 


Aumen Communication Theory.  Edited+by- Fe Dance, 


New Mon: Holt. Rinehart and Winston», 1967 


Webb, Bl. J., Campbell, D. Ts, Schwartz, R. D., ana 
Sechre.rL,.. . nobtrusive Messures. 7ChleagorzRand 
Merlallysa] 769% 


Weiner, N. The Human Use of Human Beings. Boston: 
Hongi on Merit. 190. 


Wetmore iis Cybernetics. New York: John Wiley, 129232 


Wrightsman, L. "Effects of Waiting With Others on Changes 
in Level of Felt Anxiety". Journal of Abnormal and 


Social Psychology. Vol 61, 1 : 





274 


Zavala, A., and Graham, W. Re "Research Manager's Sug- 
gestions on Problems of Informal Scientific Commun- 


ICa rones eS Exploration, Of OLat/ Int ormal Technical 
Communication Behavior. Edited by W. Graham. 
Washington, D. C.: American Institutes for Research, 
August, 1967. 


Zimbardo, P. and Formica; R: "Emotional Comparison and 
boPreEsteem AS Determinants: of Affiliation Jour 


nal of Personality. 1963, 31, 141-162. 





VITA 


Wayne Dean Bodensteiner was born in Kansas City, Missouri, 
on 4 October, 1933, the son of Elsie Anna Bodensteiner 
and Christ Bodensteiner. He received the degree of Bach- 
elor of Business Administration with a major in Marketing 
from Southern Methodist University in June, 1954. He 
entered the U.S. Navy in October, 1954 and was designated 
a Naval Aviator in April, 1956. Since that time he nas 
remained in the U.S. Navy and presently holds the rank of 
Commander. In August, 1962, he entered the United States 
Naval Postgraduate School and was awarded the degree of 
Master Of Science am Management in June, 1963. In 1955 
he married the former Patsy Jean Wortham of Dallas, Texas. 


One son, Robert Wayne, was born in 1959. 


Permanent address: 5210 Ridgedaie Avenues 
Dallas, Texas 75206 


This dissertation was typed by Patsy J. Bodensteiner 








E 


x 





Bun» "-DADY 
te m. 3CHOO!. 


MONTE... 9101 


GAYLORD S 














Ex Ê 
O Er de BEE MMC E 
MP rad PEN NE, p » ww pà 
y E E - pu 
m om > "o, pa » » "X Dot ” r y e a - MN. e . "^ 
P m P v m vr at ww en ar indt ur nn p AR * > TO A ra And a ¢ a " ^ wv xd dd 
JAÜu.u S. endi d e P d cez z a > vas r EE d 
- > Fr Es MEN elo E d " " " eb A " o v - FT d Po - » PES 2 " P Cs P i y = vo A E) E m. et, eat jr ZT C" p 
u re DE Nie BR 27 JA MP. ee i ee er "E Le Dr 9 a M PE e E NASA AS ee E = wet rue d 
P = ae ve Ed E Fu T We N wa "a = er > RM idi pm = ey = a We J Pe diis. | Paya ad PAS i ERA - "€ " S $ _.> > v er v ee a” ae P^ = 
47 «XS cm “u e A a Dd S NE » ze RCM a ve = es «T ag ee e eoo m u » ar PE DR ASCO . - ice À 
p M A A s ^ rs T Ae y Y pA m ars af Pd iiia Mi er a vn Ms e A TES si ha v. en "a "ddr e " m ln a ta a N An a dd E TR P" Cy Sere u u 
2. indi NE ae o subte A fed 2 IS er a FO we Ie E db. D. MERCED 5 rd EE. dh ey iii ye > Des T Per LOB T ent es d aT se Pd w RT 
A Dc 3 me Por e "e, ow. d - 2 2 a nid" 3 AA war au h ie oe " 4 Fs O tta fe 2 had PASEA pt 
m M end a n : D a T d er - cn x E d "E. NS pr A oo A A ah er ri. > Y - yw? we iu M py * hl P E A. AP O ur PT Pad fue J s DAP. a 
S VON I de x ate) gn E ES adt -— Fr "E i p an E "m" wel y A E o LONE Sw m - « iP ^ mer n ae ey - Dr ns $ EU. ua t Sr as = + sb") 
PR ^ e Pr NE I o no, Me ane ai ao Mm a .. e. nmm o bea, Ld Qoo rv e Lay y 7 Pr nen 4: m V dif d PR? Ep Sirene oa u? B DIETAL P de à a ^ ; 
BL did or hd e E En Pur TS i ". e A aes > hc E] ‘ee Sho? gas Ag ta tii A MP © Ed ne PRA te m Lon e ME E au om e P A" AU ^ un Mi wo. vto Cas o P rt Sy + "LÀ 
EL a did 7 = Ko Han AR a NE ia > ALS cdo >. A EE O RA > A A Å bis m e Neo DU AE Ten d E A E AL. a Pe v. ar I. dE ITI a Why. " 
Š AT asd uar ad i ee : ue ne et atl d edi RT NM die PO A gee ae et we YS aie A y d + Pa ab AA Jug e ena Ie dd uris "RS. o set d e EP Pod «wA Ux e A ue 
gr RN d > ^. GA n EIA AE Pe e NO » A a A E O SR SE S PROPRE. n 
ja Sant 979 ge en d A cal A e A x Ar lits uS e BP ad Mr P Pr bou e 4 w m "E. ee ^ p y E^ + 2 2 "E: MeL Xx PE PA v bord uui DN Lo Kr ^i y 4 
AC = d " ou : A ~ u Es T u la - 9 P" ME seu. es rus 7 ai he =. à ue an 2 8 d ET - a oem bs š e id i Lu 
o q Ta. E: SA y AE o hias A n Pa ane Pe x ks nn m red A 2; ig = Bad e A s PEA se os T ra > ae 7 on e. Bop ae S a "e mo NEN pi - Ms t E uw P RET po up o AP A s o H Tod et E ) IN 
y E nid ibo decr e P. ERU n" BEN: x q E D ^ c P A ado ai En TA T T M e A A T x Dev nal Ky er al 
R Se cd pond =. Fe ES Pu aay ie ra oo Pele s ms n A Ed naf Er ux > y Co Tb ^d a nt rn A ea e IS "207 vd perd In eS E c be RE ee ET y BO je ees MU e APS 
: n A i D — AMET eM - M y ee cs $ s N PLI nsi Lid 5 ~~ y? - Cun " d a „it Pal: E Fe dil n Lt Ber Ce dd TERES. si - ENTE 5s FR 
» e = A 59 rdi I E wu nd Qu te E redi E uL 74 ru se” A .C a c - p; Nb o xw Fir id av NERO oi i dn - ED ^ "E ww, me " " 
5% naa? AN = Vir ie a uie wo UL Maria aw S MET rn, i am en AE O ME. ee PE xa vli i iuo E noh Loi nd x bodie" ee ge mel ls A a we win ng 
3 d à P m rs Lol rn E S "E 1 €y n T E WT e P m > Ae M AR Mc x bi i nri ioc" Dr ea DR 4 if en = ~ g eu ar un ue ug s w Re, m) ri wR N ke > Sei ¡de Ao A dd Bh nae t a id. anat et wo > SE se IE bur y Minis 
wa anan v "ap T zair. ee” nes y a O 2 " E = d Pd Le Ld "T ir - N V 2 ` i: ibm “u” . 5 a e La NN A LI vs E bei tenet wate «i A y d * Q e de s Ch rg 
i a xv ep = e e ee j T ho" Y a we M er SEL 7 A a E t o M" A A Md a n ¢ ve Ly 3 - Sua ae m IE E m 2 x d d I A A Lid ko ¿A mm urn Ma ha IM i dE Ye Ma, E dtl En = e se: 
a. Went. paii n ee B «^ e A ee » - "A J Ia” i Eur am A d uie M iM mr av EE PN ¥ EH tes AN -— a^ A qe A wi. > uw à p AA Oa OS ap an AR 
S i eae Mee "X. E i EA ¿A O pt e. DA 2 9 4 Ww M fy iii e x. " ec SP EO n = Y, y ¿Mari AO din? ibd € au ^ - 
» MP Ne ALT z "m SAS ry a o ibo d OT. e. af ME SE e E" B E ER ; VS ez ELT ML Dar e" we a i Zur LEA AS TOWER 
nt ee a e. 3 er M A AE S A fiae “jur EA "MTM A oU wee to A ae E is por gale d E A E res ^us MN re » y ¿e pane: ird M zs A o E VA 
ET O An q "e End ats P row Tig? <3 Se er DE a © U a NN EE Sis dito va A v RO DEC x aS d at al 
EN RIS = TAS “r, e A O & A Zu ANO > MS ne a pe ay des E TM AE rt Wi. OSEE de TE Sn be ar T T UE E) eo A ak ni - 7 i are aga L u. mr > My mr a 
Er PSP de tn TR = om wi in nur r a ad A M er... ef "p 2 EA an Wf P ait e A d NZ AX. EOS EE ah e IP D "M 2 a e "d e PM EE LS Ju = s? E a at wa A ^ 
^ P EC A s = a D P hd Wi AA E arm "HP, ed e E m HR ARAS a y A +.” q P al = kt e * N A M L ger ET nl ej atm P EUN M o di re ) e + De NU "c = E e cur Se A ru d Ea 
PR N a ae un REN " ar na f n a iE om ple ots OW E ew) v P de F wu EL o AS EA E A ho e “ae Te, > Er P ido ns Ls a ay » X ESL e “Gf es lo us Y, PE AD d ETA 
= “ee = E P ro m EE PRA _. mas a rh SE - TE "v^ UT RS. a^ -1 e ia wat a ie m Pd wi bein] is um c A? de hai bd - Par A a - Bont = E ue uet n a. as 
T i ob AE da Us a aW. d V poc Rp NA n S TC PE Un P : mont ML SEC Ww» whey aa 25s AE p * a Y^ M A ra A d M. A eee od 
a e "us "s S EM xit - Pr s, » M d mu ink aic ERAS : PE ide Te s. Fd a a j Exit A a » Bas ewm C dh Adm t iE ia k^ LP i ri Pd E bl M NM. e = ad d ndi EAS d > AA PE at ya » ES ve on cS RM p tol N: - ,v 
ME a inis, b PREDA eines DO Na da a A m A MN A ES ls e A Oe a Sa N, 
ae RE P E A PPP M. ee d Ge en n d Mn Vo ad siat < e A NE“ TEE "li t 7 a A PLE ES ut e a ar ger cate AA ES A TE a a OI co^ E wur wu ee 
TN "En M gu. Rp a vr ae o ja y Mor Pe ae > E et ie, EA - E e. c" c er P a AU s m » ye So SSA UE Ss A L- c UP aa X CP a Veep * 2-7 ne. ba EEE CE il IO A oaar UA 
T b ET Wen a 8 en 2 ET quA MUS el A/D - y EJE RA "AP. me Ae Pes) ms q AO P He w A cur) A Sl yt, Se. K^ nr wv pu M uA D ra" A i prd 
BER. - SR = woes DC M E UN rr eh aaah ox MTS AP ^; O PS AE; es w O a joie F; A P PE gs A Lm 3 > E RE AA E o ARA ih CA ae E " pum m 
P DeL «X A aa ASA e a” ¿rd x BR ME ee Lo wer; Pal a d «yy Ce? "mU S, Pr A v Ew y Pe ee A a - SURE DR er ae A DUAE P w^ EL NR 
idi BL NU" ug o. E Nah cee Mcd Me Vb E d ea e nione Rh e e s 2 ¿o Fa we ie o ae NE As P ue P M a LA odo Nia. o ay ya ln E Ba a we p n. » d E — PT A sor eer P A 
JI A IE ld TE A ERIGE A ny EDER TR i MS REN E oaa a RA ee 
= a. C iE To XI A Fe Rd Mon Sunt pa te a has dii, ee PET sd e Malt. P imet nd 2 A. ed a a m on 4 e a t. ao Mua al Missi" AE a Md T AN 
AS e din MT. Nee j DE EPG DC AC d di PA ee u EM e =“ PP ur pa T da a”: E ied Zo an bur ae. 
de. A AA : FN x ™~. ° A de d ES dr ME NR DS A Mu vm AÑ a "amd rd uA we X^ ^ > gt ¿res ARA > S PEN AREA oe a D AEST 
ad = a m e a Ds pagtry PA E SAA e bun i Mc MP d Su Ma e a soda Wi» er ips rg =e St Mae er b Ei NOTE d 
— e MAE ae hr dE 1 ur. We. bn PE PL. El RE ER imu x LIT y ap a O ART e RU Ea ES t ^ x Se m alí ku E Bd Be Pii SS Bh E b. C sey Ser S E VER: > d ^ 
EE RECI DP C Sins P. aM TR We CN lt, o. lt u P ust. Mr pul RR Ray ERA e CA E ERAS A a À mer A: A deci tir et ^ «feu 
— Es , Pd TT í d xs ES d a S A "m "exc Br A wc A qe . 3e = ed Re ERDE a FIR Pr - e x E aT e ` 3 a x haia "^x v 
== AU A E WE Me A ec Mr SA clad Aaa Sen Me uU E T cmd ess Var SS dioe Qc O S na ar Mes, E dass 
— E AN. e a er Mat, xc em Pea ya X eg ur p e A A P EE ER o aa E de x Pe "DI 
=== m laz, Set oed Deng bu re ae $” P > ei Po y E ^- e Am ia inn Barton ar Lai N ai de ud td I ue A we ENE RN M mre E F^ er + n en 3 AM. ERR NL Boe ES Sa ET 
ne da Sa Safer a nii ind ok Pad A ui" " e : q bt A b d eo UC upto O VE ER e : AM E 
== Wa ey TE Qe mo FEM aer "i te Be re ye» pate we Pesto ad m s oe MADE Mm ya a a rd "S b LE RE m "A i ties baa Pr; ió A x io a RE ME E ar ia 5 M. A” SE 
AAA k w a S A A a IN; ry ee a Sen E MU 9 E P da P i NC SP Em de api” a Ep " > et < ho vx t. a "i s M d i d 
"== O IM SA E d "d um iq ES PER er We à u ee c af t Didike i CIR" de PE e UT A u’ S : TIEN ta M “i Jt. A^ m wde, W T 
- os E tn A e MOSS ARI AE RA E o CERO ME Qe ar 2 A A FEE AC LO IA d PO BA 
«t — CO) WIN? E os A ae ge z Ja 5 z ur“ A a UE. Pr E ues E ne End E as saa yn E o nan B io Rr utei Ae i A a T u Ra VL er q q? E " a x KITE MT gr d O PS a 
Tz kaan T A My a Ae RER b M rr EA e DIE EE di eif. t A A Tp ka PA we o AS CO A AS ME bci he a d x CHIPS K^ 5 =» 
vn co 2 n = DN Ded FREE EN Mert Ra UE, t, See cae Pi PR e ai ti. o io aa E AO A e Pe ur cn — Narr ME. eR en Ge, ca 
nz Mrs AT o ac a ME EET FRA ie a, RE n: ` O tie, yA a A s AT MP. iced MEA YAA ep. X. pen eg m A". mh ra 
oe TEA E S a i». a hdi el AP re” AA E mg P hc. E AN din a oe ee T£ edi er ERE er. MA tk eA 
S— < A af ET ios E ee Si died e ET ER jd. din O iu Hu SM VU ea « : A IES a em 4, AE inii i 3 NU MeL 
- DONT d u. aca pd. e: e EL he A OR * SS A at n X E RE Sa E lb en ug PATAS * eg z ene 
> a 4 r, Te Ev MI T SD c Pd Pn M. AA a E iid El MO d A AY E E^ M y EN Ra e a ie AR, E E T au T d Stage y aoe s he EN "e o e m 
Es ca) ens ae ~~ Ra d DUUME ro r.i Rodi M 20k ee u ER ee A en em A AN A n Mts 
Pe a} y e "— iw xu, x = est A s edd ASAS er E Pl E y e ar c NE. o er, Sera: e a LE RP AE E | dili o ER 
= ag. Ate N ers C ee D n, gf La a 3 RR nd € *e t ear y Ex “me D "s EA Pd A ^" ET Gl ban Nel PA d : EN NOdU u 
= er > A in E E E di 3 b ef vits - wi E Ken EL o P Li ‘a li Pe oae c UN iT iy uv o an OS O E e dC 
D a " PUPA, | NES M a = - 7 p. nf w By de E = AO UN n fe. ce D > Mo A m e no 
= === O d MS, Sh: MS kann, A Ma Wan oe a ——— [ES p Mie SAEPE T xd r E eg Key ee e^ "iid Pep E + a NEA eni ies PV di A yn CA ij en D "NE PARS ME e ER : B 
———— OC "o C» d > E — P en 2 E li A DeL. d ex RR e A .- UA a EN > Mn d E NAM 1 u 1 hut. E NS Fries " UO 5 , 
(om— E SIN iue. Mn m". eK Ld UT Der" we AT diuo s vs AZ A Mud s a” rs Ne De 3 n ey st uU me bu D^ V c EN AN A M M E o” 
— t3 - a X b a ESE AAA E O GRE d 5 el Y A oar O a ES EA 9.5 rd tg dd PR ne PR SR od qux s a oa ». Y 
SS NES Rüge sn AD Zae E AAN RETA nt a Ti ae SH ayy S A e E p a a RS MR ‘ Ae" RR oe cae Beret E 
=== i AP „8 Re he Nose adii Wert T. > Bah Vln tor a ad da jui, C PS E En, we AN iial PI aiia CE ee ML ad AV C eat Mcr A w, nd ^ a 
— ááÀ apa) ED = A Kk M E a bM ua t = e e e e Bt y v - E aca E Wi d ape P A 5 
E M CO O de E Ka Mise 2 p wr b x d E AN E " Td M d a E een á s% oe "T cur 3 P M iat S es u NS AA y "ie A c T E EPA d WE " o “bra at Bah i2 Ae d Dd d cd ns ov^ N hau m. 
Ss === Ma er "bi > e A =" > po OA a Sr Ur e vi Sy" ail EUM vw: Ys e ze e S P yeah ac edi N > ee 3 ar i MAT pa: a AS E e had us «e s 
A === O di): a gree PES es ca a As n AIN al aee = Pull dre 17 uL Mi cA E a A at OT N O e HH 
— = i Ré Me e f Si n dele Ma RUM e yj adi M NIS Ec ey " a: P Pte KS C : MA: AE ys FE a“ pra e n DE s. s 4 y M E me M a m ¿e BON m e ap 
— hd 2 Y P en n edipi Win E re a em S PROS A TITS ke or 
à * Se gt St a px Os won > TO. M nae wer QVUAR P a ^ KU I x 
— 7 —— mM [ HT ys TP P ads T ILC Ns E ut = NK Fr Pre ez d BR Ns An ad arf xt wr, EN mg > EA £o vx es. E: LP RA nm ey RI P ? 
ESA, " w p C- E velt" A ge 2 n cà 7 a Sl a agat Sy. J: Ver cid AE a As ES el AS 
Qv i Er E SA d bt: cya ME ue we ER: NETTES LS AD PAE U 096. P ied dM. od ie M. 
Kys ARN d a m Mer F dl Pe d P o. e ER y AA na paid m Eo mx» cb a d wy P ga er, s P 
aft 3 ae s nod pu RE REC edo d LENTA A RE O ae “a. AS 
= Vu ame a ee D E xr 5 AS S AEN La so. dr e DS se zu 
ene to NEPA ang cor es e FE Cp credo 
M DN e wr, Li > re det 
Pa on T 


RR A call mew “ie 
— 9 ps zwi E a On 
i RT n: d AC TE Ld P o A 
e s ER EO eae ESA enact a ESE PS on" z Ta el 
A E d E rt b. ig lib Be CE = a ES e ew Be, si KR 
os A TE Yt à 
Au Tam. A ER T mE RA AS o A I sl ER ER Pe "ours 
E en, A f ee nS Me bs a ane A rel ene OS DE ^ De, EA ACA da E ias 
; t ia eere CM TER »^ " e v pM en KA P ik jet X i 
E BE e a N ts ES d A » ba o PA q Meo Ln ie eit ere y O O SP 
by ade Pm Pros oh ns ke et af an QU fe BER N E A AA A EAS E. b vo es 
w ee = M a ma RA Er ae A Lid a" ET a hU Ce E E rd EP ud ww ee P e E 
End Siro Mn ER rd A OE M a pna du aa RENT Nor at DAE KR 
N M LA "ZU rae See aoe MP a eee ignore " qom: ed Sá AR RI 
m FINES ien i DEREN e d 8- 
AD. Yi 


IU 
ll 
UN 
WR 
A 
ON 








T PEN Sa as: er 2 : 

cmt "A M i e iR : 

Soil a fes ZA. y. ; 

= wes ug A NN Er Mes e MA e Seer PLA Se areas y x feat AA ne 

ica ER ge eS: e ry ¥ u wt A ae 

RG e QC kr ao rM rri eet Seg ey tae 

i C yeu Bu RS canes ee RE tot DEA II RA N ER 

É a fis à; AP f "a y "ye A RE F a eN ui PA XQ ws ie s E ES gts pon ru s rn Y c ! 

ER Dn e A À P d P vee P TS eie s een wann” As 3 2 Ag ET a E OO e a: IR, EM d 

ROMAE dod TM e ne Pac At A oi ET en ne Mo ees FEN em ra paca ak 

ä as A m " Te Fa i: d " NO ALS y 7° ae Aj ; ud he Ls err P Si EO QU 4 v.s x y 1 
ch Sa vc Roa A eS) dir a ete A 

Ml SET Prae tua ag C e goce E TR A IN a D 

ar u PR RAR en eg S y ‘ io RS aA A N Get b A 

ee eee a Pag art a tig Cor, ES ae ARO AO 

A N Be P pie Noe re 


PM "e e i | 
i S AR ros o AN 
RR is AS ANE. M pei Mors ae KE RT al RI NA a Nes 


S ues A AA h 

qns RE, p enis d Mine st 

ES e eh a, A 4 fnm imm it Ty AC rt bt "e y 
E H RT A n A D Sc MEM PPM, Pc 














‘ OR er pet? A Ma Pow ur 
ore "ecc re A "o wf NN a a Mc at e 
OI ere m Sas Soe ER A EL eed Sear bee Re ya 2 es 3 
erg ed sem ge Ted Kt ag. ue”. ; " joe ee t rate T X OK 4 ^ 4 A 
ee ius T. ge e eL ae A SSA 
mA pU E ne Bee, EEE ne RR ge 
a a D uM DM e A A 
gt er BE ie e id ee a E A rU Hk et 
Be EDEN a ae s has ee 
ice er 





nn > h 
o " d 
A A A Sa. 


ae 











